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Perfect Circle Corporation, 


Hagerstown, Indiana 


The Perfect Circle Co., Ltd., 
Toronto, Ontario 


U. S. Patents 2,635,022 
and 2,695,825 


New PERFECT CIRCLE 
type “98” chrome ou ring! 


Of the 6,474,531 U.S. passenger cars 

produced from Jan. 1 through Oct. 29 

more than half* were equipped with 

the new Perfect Circle type ‘'98”’ 

chrome oil ring! 

Better than any other oil ring for new high-compression, 

high-vacuum overhead valve engines! 

e Uniform pressure on entire circumference! 

e Multiple tiny springs exert both side and radial 
pressure! 

e Provides maximum oil drainage! 


e Constant flexing retards carbon accumulation! 


2°), were new Perfect Circle Type 98°’ Chrome Oil Rings 
is were all other oil ring types combined, including other Perfect Circle oil 


ring types 
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BALL BEARINGS 


Research develops aircratt 
bearings tor extreme speeds 
and temperatures 


With jet aircraft flying higher and faster than 
ever before, ball bearings are being called on to 
meet increasingly severe conditions. For example, 
bearings that support the turbine wheels are sub 
jected currently to temperatures up to 500° F. at 
high speeds and heavy thrust loads 


Anticipating still greater demands in the future, 
New Departure’s Aircraft Research Program is 
already developing bearings for operational speeds 
of over 100,000 rpm and temperatures moving up 
towards 1000° F 


Typical of the bearings used in jet engines are 
New Departure’s split inner ring types. ‘These 


bearings are giving satisfactory performance in 


e t liti 
New Departure split inner ring bearings production engines today at extremely high speeds 


and heavy thrust load Write for full details 


are separable, facilitating cleaning, 
inspection and assembly into the 
engine. They carry heavy thrust loads 
from either direction and will also 
support major radial loads, 


TYPICAL JET AIRCRAFT APPLICATIONS 


Se ae Typical New Departure 
CO a a ball bearing mounting for 
jet engine mainshaft alternator drive power turbine 


NEW DEPARTURE 
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ith over 30 years experience in the field, The Frank 






















G. Hough Co., Libertyville, Ill., has engineered their line 
of Payloader tractor shovels for efficient bulk handling 





under many conditions of service. The reliability of Pay- 
loader is partially due to fine engineering of the torque 
converter drive, and the sealed and pressurized hydraulic 
system which actuates the boom arms and bucket. 
Precision '‘O"' Rings ase used in both the hydraulic 
system and the torque converter drive to effectively seal 
these vital components—to keep them leak-proof, and 
assure trouble-free operation under variable stresses. 
High quality, compression molded Precision ''O"' Rings 
are meeting the precision requirements of an increasing 





number of manufacturers. Their use is growing for both 
static and dynamic seals in fluid power and pneumatic 
apne service involving either vapors or liquids. 

Step up your product performance by specifying ‘'O"' 
Rings by Precision, the world's largest exclu- ‘ 


sive producer. 





(This case history is just one 
of hundreds that provide 
“Proof of Performance” of 
Precision ‘'O” Rings.) 


free —Write for your personal copy of our Handbook on “O” Rings. 


“recision Rubber Products 


Se) re) ei) 





3110 Oakridge Drive, Dayton 7, Ohio Canadian Piant at: Ste. Thérése de Blainville, Québec 
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STERLING | 
CONFORMATIC 


PISTONS 


are 
available with 


LOW COST 


Intra-Cast - 
_ STEEL-LINED 
GROOVES 













Steel protection—top and bot- 
tom—gives sensationally 
longer life to rings and 
grooves. 


This ring is integrally cast into the 
piston .. . positioned so that when the 
grooves are machined, the top ring 
groove is lined with steel and has 
islands of aluminum for ring cooling. 


CONFORMATIC STEEL CONTROL This Intra-Cast steel-protected groove 


MEMBER, anchored at the pin bosses only, resists enlargement and materially re- 
controls skirt clearance ... hot or cold! The 


metered steel insert allows you to specify duces top ring land wear and rounding. 

Se pitas chevente yew weet Ser your And, it does it at far less cost than 

engine. (Clearances from zero to Y2 thou- 

sandth inch are generally recommended.) other methods. ‘ 


* Tradenome Registered 


STERLING ALUMINUM PRODUCTS INC. 





ToT MS -y-r tel Melati] 
Anchor Products 


We are extremely proud of the privilege to include these 
leaders of industry among the steady users of Anchor 
Hydraulic Hose Assemblies, Couplings ond Fittings. We've 
worked hard to earn this privilege so, naturally, we're 
A eM ee Mr TC Lael meat) et ia 
TT i ale 


1. Patented Anchor Hose Couplings offer exclusive ad- 
ee MM Me a 


. Our program of testing is one developed over many 
years to best meet the demanding conditions under which 
er ee 


. You will find a specific type of Anchor erty te 
eerie Cg CMa ae Mle 


Me Umea ae eee ee ad 
faerie ‘ 


ee Me ee ee 7 
close quarters. This cuts maintenance time. . 


a ma ee ee 
3/16” to 3” 1.0. for moximum recommended working 
PSI up to 7,000. 


aie or by using Anchor Hose Assemblies, Couplings, Fittings. 


A ae 


Send for your free copy 

of this valuable Anchor 

Cotalog. It's handy to WY, 

have ot your fingertips 305 North Fourth Street © Libertyville, Mlinois 
Branch Offices: Dalla Tex Plymouth, Mich 
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GM STEEL TUBING BY ROCHESTER PRODUCTS, DIVISION OF GENERAL MOTORS, ROCHESTER, N.Y. 
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NATURALLY! 


They’ve crammed into 


SOFAS-ON-WHEELS! 


Once it was luxury to overstuff 
automobiles with seating inspired 
by Grandma’s parlor. 


Today, it can be misery for motor- 
ists, dealers and you — because of 
lack of room for such seating AND 
customers. 


One or the other must go — and 
AIRFOAM Development Engineers, 
working with foremost automobile 
makers, are helping keep the cus- 
tomers instead of the old-time 
upholstery! 






New, complete seat-units of full- 
depth molded AIRFOAM dispense 
with over-bulky assemblies—and 
give the space saved to drivers and 
passengers. They also permit new 
production economies, while 
adding style, glamour and a better 
ride! 


For more information—and signifi- 


cant case histories —contact 
Goodyear, Automotive Products 


Dept., Akron 16, Ohio. 


Ks 


_%. GOODFZYEAR 


THE W/ORLOS FINEST, MOST (MODERN CUSHIONING 


Airfoam —T. M. The Goodyear Tire & Rubber Company, Akron, ¢ 
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AIRFOAM makes interiors 
roomier, more luxurious 





Premolded AirnvroaM replaces 
expensive handwork 
looke even richer 





Exciting new seating ideas 
become practical with AIRFOAM 





AIRFOAM can be your 
greatest sales-aid in years 








REYNOLDS EXPANDS ITS 
FINISHING FACILITIES © 


see eo meet 
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autormotiv« industry 


alurminurnm Darts and tis 


Aluminum automobile parts and trim like those For clear anodized finishes with the mellow 
sketched on the facing page are fabricated by luster and “the look of sterling”...for color ano 
Reynolds—and finished by Reynolds. The part dized finishes in new gold or other gleaming 
and trim you are designing now can also be fin color for the highest quality from start to 
ished to meet your most exacting requirements any finish, let Re ynolds fabricate and finish you! 
by Reynolds Aluminum Fabricating Services aluminum part 
and here's why For full details on the many types of mechan 
Reynolds existing extensive finishing facilitic ical, chemical, electrolytic and paint film fin 
are currently being augmented by today latest ishes that .teynold offer and on the many 
automatic finishing equipment. This tremendou other services offered by Reynolds, call the 
investment by Reynolds offers you finishing Reynolds office listed unde Aluminum” in 
facilities unsurpassed anywhere. It assures you our classified telephone directory. Or write 
finer finishe on the aluminum products you Reynolds Aluminum Fabricating Service, 2086 
design. Give you me flexibility in your design South Ninth Street, Louisville 1, Kentucky 


thinking And-these new expanded facilitie 


ine bac \ ed up by he ynold Ca ot techni al cx 

perience with practically every finishing pros Write for your free copy of the 24-page 
' ' ores “Catalog of Facilities.’ Get full details on 

‘ and technique appl able to aluminun and 0 the tremendous production facilities of 

by Reynolds famous qualit control from mins Reynolds Aluminum Fabricating Service 


to finished product 


See Reynolds New Program “Frontier Sundays on NBC-TV 





Completed parts, like these extruded ; Alodine system at Rey is is adaptable Reynolds modern electrolytic finishing 


7 ; } 4 rie . rt 
aluminum window ftrames produced by t nmers spray ort sh type finis equipment is us¢ yn auto »bile parts 


Reynolds are finished to automobils y. Et g, brighte ja he he ‘ and trin r highest quality pla 1 
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BLANKING + EMBOSSING + STAMPING + DRAWING + RIVETING + FORMING + BRAZING 
ROLL SHAPING + TUBE BENDING «+ WELDING « FINISHING «+ IMPACT EXTRUDING 
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Bendix Products Division 


For a quarter of a century, Bendix 
Products Division has maintained 
leadership in many important 
automotive components. Today, 
Bendix* Power Brakes, Power 
Steering, wheel brakes, constant 
velocity joints and hydraulic re 
mote controls are still the indus 
try's choice for outstanding 
performance 


‘a 


Bendix-Skinner Division 


With a new and modern plant 
Bendix-Skinner Division, origi 
nator of micronic filtration, has 
greatly increased its capacity to 
meet the dasign needs and pro 
duction requirements of the 
automotive industry with over 
350 types of filters 


SHERATON-CADILLAC HOTEL 


January 9-13 


Spaces 37 + 38+ 39+ 40 
Ballroom Floor 


~ Ff 


Scintilla Division 


As the world’s foremost pro 
ducer of ignition equipment, the 
Scintilla Division is particularly 
capable of supplying high-effi 
ciency magnetos, battery igni 
tion units, switches, electrical 
connectors, and fuel injection 
equipment 


Eclipse Machine Division 


Eclipse Machine Division has 
manufactured well over 100,000 
Bendix* Starter Drives. Strom 
berg* Carburetors produced by 
Eclipse have contributed mate 
tially to automotive progress 
and the Bendix* Automotive 
Electric Fuel Pump is a recog 
nized leader in its field 


Bendix Radio Division 


The fact that Bendix* Radio not 
only is deeply engaged in pro 
duction of all types of radio 
equipment, but is equally fa 
miliar with automotive problems 
as well, makes Bendix Radio the 
ideal choice of manufacturers 
interested in quality perform 
ance at production prices. 

"PEG. U.S. PAT. OFF 


Ooo ee “Conde” 


AVIATION CORPORATION 
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Over the Road.,, 
or Off the Highway 


WAUKESHA 


MODEL 


135-DKBS 
148-DKBS 
WAKDBS 


185-DLC 
190-DLCA 
195-DLCA 
135-DKB 
148-DKB 
WAKDB 


185-GLB 
190-GLB 
195-GKA 
MZA 
135-GKB 
135-GZB 
140-GKB 


140-GZB * 


145-GKB 
145-GZB 
WAKB 


| 
| 
+ 


Cyl. 


+ 


6 ACTYV 
6 ACTYV 
6 ACTYV 


A 

A 

ACV 
A 

ACV 
ACV 
ACV 
ACV 
ACV 
ACV 
ACV 


eo ooeooeoeconko & 
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*Features 


Bore and 


4x5 
5Y%axb 
6%xb'A 


BYAaxn3% 
3%x4 
4 x4 
4x5 
5Y%axnb 
6%xb'A 


3Baxn3% 
3%x4 
4\exn4 
A\ax4V% 
4x5 
4%x5 
4”rx5'r 
4%qx5\r 
5x6 
5%x6 
Oxb'” 


Stroke 


Displ. 


Cu. In. 


426 
779 
1197 


216 
265 
320 
404 
426 
451 
525 
554 
779 
817 
N97 


| 


4 


Max. Torque 


@ RPM 


400- 
706- 
1062- 


175- 
220- 
243- 
289- 
337- 
354- 


425 


448- 
595- 


630 


1000- 


1800 
1800 
1600 


1400 
1200 
1600 
1000 
1200 
1200 
1000 
1100 
1000 
1100 
1000 


| 


Max. 


HP 


—+ 


185 
280 
352 


67 

77 
122 
128 
147 
153 
177 
188 
240 
250 
260 


" 


RA ee a 
- ; D 
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RPM 


2800 
2100 
1800 


oy s 


ee 


Wr 
a 


ile as 


ey 


2400 | 
2400 

3000f | 
2800F | 
2800 | 
2800f | 
2600t 
2600f | 
2400f | 
2400f 


1800 | 
— <n | 


hPa ee i em 


Tr ee 


> lente 


“FEATURES: A—Aluminum Alloy Pistons; C—Counterbalanced mediiiadi 
T—Turbo-Supercharged; V—Vibration Dampner. a " 


i hska 2 iA ry 
d 


; 


Cee 


tThese engines rated at higher hp and rpm for fire engine service. Send for 


Bulletin 1079 for LPG ratings 


'sa-= 


ae Orne | and complete listing of engine hp and speed ratings 
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WAUKESHA MOTOR COMPANY - 
NEW YORK . TULSA 


WAUKESHA, WIS. 
LOS ANGELES 


i : 


OO ee ee ee 


426 cu. in. Diesel eo Oe 
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Two Metals 





are Better Than One 


...and GENERAL PLATE Composite Metals Provide Performance plus Economy 


Virgin metals and alloys have their limitations, 


and to overcome them to get the exact per- 
formance you want General Plate Composite 
Metals are the answer. They give you broadened 
physical and metallurgical characteristics 
meet your specific requirements closer and do the 
job better, at lower costs 

For instance — permanently bonded copper to 
steel gives both high conductivity and extra 
rigidity. Silver or gold bonded to copper or 
bronze combines workability with high corro- 
sion resistance. Bronze on copper makes ideal 
current carrying spring material with higher con- 
ductivity. Ferrous and non-ferrous combinations 
give you composite metals with magnetic and 
non-Magnetic surtaces 

General Plate Composite metals in dozens of 
combinations climinate many headaches are 


the answer to corrosion, conductivity, heat dissi- 
pation, cost and many other problems. 

General Plate products include . . . precious 
metals clad to base metals, base metals clad to 
base metals, thin-gauge rolling composite con- 
tacts, buttons and rivets, Truvflex"® Thermostat 
Metals, A/euplate", platinum fabrication and re- 
fining, #720 Manganese Age-hardenable Alloy. 
Write for complete information and Catalog 
PR-700 today 


You can profit by using 


General Plate Composite Metals! 





METALS & CONTROLS CORPORATION 


GENERAL PLATE DIVISION 
1112 FOREST STREET, ATTLEBORO, MASS. 
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Bounce Control... 
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Ideas have much in common with rubber balls. The 
way they bounce depends on 

@ Where they start from 

@e The force with which they are thrown, dropped, 
tossed, or pushed; 

@ The character of the surface on which thev hit; 

@ The angle at which they hit; 

@ The “texture” of the ball or the idea itself; 

@ The ambient temperature in which the bouncing 
takes place 

@ All these and more factors influence the bounce of 
a rubber ball—and the rebound of an idea we bounce 
on others 


The actual bounce, in fact, is determined by the par 
ticular coincidence of all these factors pecullar to the 
immediate situation 


These complex interrelationships make futile any at 
tempt to control a specific bounce by quantitative pre 
determination of the forces involved “ven to try for 
such predetermined physical estimate of performance 
is to misconstrue the character of the problem. It must 
be accepted to start with as an exercise in “awareness’ 
We must not be led astray by the neatness with which 
imiles from physics seem to be applicable 


The 20-game winner on a big league pitching staff ha 
to make a baseball perform according to the laws of 
physics But he doesn't learn to do it by studying the 
laws of physic He learns by pitching long and often to 
all kinds of batters—-and by growing “awareness” of 
what happens to each kind of pitch. He learns to throw 
curves by throwing them until he gets the “feel He 
wouldn't know a T-square from a slide rule 


So it is with the people whose ideas usually seem to 
bounce the way they want them to. Their “awarene 
of bounce after bounce gives them cumulative “feel” 


And one thing such “control” artists find out early in 
the growth of their awareness 


Hardly anybody enjoys chasing after the ideas you 
throw 
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Performance 


in Every 
Type and Size 


The rugged housing used in famous Eaton 2- 
Speeds is also used for Eaton single-reduction 
and double-reduction axles —the three heads are 
interchangeable. 


Behind every Eaton Axle there is almost a half-century of truck axle 
manufacturing experience. The advanced engineering and quality 
construction which have made Eaton 2-Speeds famous for stamina 
and low-cost hauling are also found in Eaton single-reduction, 
double-reduction, tandem drive axles, and front axles. In more than 
two million motor trucks, Eaton experience and engineering know- 
how are reflected in outstanding performance records, minimum 
hauling costs, and longer vehicle life. 


AXLE DIVISION 


OV ge) | eae COMPANY 
CLEVELAND, OHIO 


i) PRODUCTS: Sodium Cooled, Poppet, and Free Valves «Tappets «Hydraulic Valve Lifters «Valve Seat Inserts *Jet 
Engine Parts «Rotor Pumps «Motor Truck Axles * Permanent Mold Gray Iron Castings *Heater-Defroster Units * Snap Rings 
Springtites «Spring Washers «Cold Drawn Steel «Stampings Leaf and Coil Springs *Dynamatic Drives, Brakes, Dynamometers 
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A good reliable 


SOUrCE 


FOR AUTOMOTIVE EQUIPMENT 


y 
is four wheel brakes to the latest development in 
power braking, Bendix Products Division has demon- 
strated its unique ability not only to keep pace but 
actually to anticipate the industry’s requirements for 


the latest and most efficient in automotive components. 





BENDIX LOW PEDAL POWER BRAKE —Specified by more car 
manufacturers than any other make, Bendix* Low Pedal 
Power Brake makes possible quick, sure stops by merely 
pivoting the foot from the go to the stop control. No need to 
lift the foot and exert leg power to bring the car to a stop. 
more economically with Bendix Linkage Type Power Steering. Result— more driving comfort, less fatigue and greater safety. 

*REG. U. $. PAT. OFF 


BRAKES « POWER STEERING « POWER BRAKING « CONSTANT VELOCITY UNIVERSAL JOINTS » HYDRAULIC REMOTE CONTROLS 


BENDIX LINKAGE TYPE POWER STEERING—Because Bendix* 
Power Steering is of the linkage type, manufacturers find it 
especially adaptable for production line installation without ex- 
tensive engineering changes. Manufacturers can now meet the 
ever-increasing demand for power steering more efficiently and 


BENDIX oivisicn SOUTH BEND ision oF 


Expert Seles: Bendix internatione! Division, 205 East 42nd Strect, New York 17, N.Y. 
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V.G. RAVIOLO, director, advanced 


product study and engineering research, Ford Mo- 


tor Co., looks at present trends to predict... 


« 
r 


| omorrow’s Engines 


Based on paper “Future Trends in Automotive Power Plants 
presented at a meeting of the Atlanta Section of the Society 
of Automotive Engineers on May 2, 1955 


ENGINE OUTPUT The horsepower race will continue. During 

the next five or six years engines will in 
crease their power about 25%. Seven to eight percent will come from in 
creased compression ratios. From freer breathing induction systems, 5 to 
10‘; improvement is possible. From higher engine speeds we can expect an 
other 10%. After that, the next step must be larger engine displacement 
without greater weight and without greater cost. These high horsepower 
engines will be used in cars that will require the same power at low speed a 
today’s cars. At high speed the temperatures and pressures will be more 
severe, but there will be a lower percentage demand at road load. This will 
make cooling difficult and create manifold problems 


VA LVES L head engines will be used less and less as fuels get better. F-head 

engine cylinder heads are almost as difficult to cast as heads for an 
overhead valve engine, and the block is almost as difficult as the block for an 
L-head. With the intake valve in the block, valve seat distortion and valve cooling 
problems are the same as in the L-head. So most future engines will use overhead 


valves. 


COMPRESSION RATIO (i, t)7" 


pression ratios will be 10/1 or higher with a require- 
ment of 100 plus research octane number fuels. UlI- 
timately, I believe, compression ratios will go to 12/1 
If the ratio is increased from 7/1 to 12/1, thermal 
efficiency is increased from 27 to 30%. That mean 
a gain in fuel economy of about 20 to 30% or an in- 
crease in gasoline mileage from 18 to 224% mpg. 


TYPE OF ENGINE The trend to the V-8 engine will 

continue. However, the in-line six 
will not be put entirely out of business for five or ten years, at least, 
because it is compact, simple to maintain, and initial cost islow. The 
development of a V-6 is unlikely because it would cost almost as much 
asa V-8. (It would have two cylinder heads and much surface to ma 
chine.) Gas turbines will be in production by 1965 or sooner in a low 
volume specialty car. Biggest problem is to find metals and lubri 
cants that can stand up during the constant, high (2000 F) tempera 
tures in the burner and turbine blades 


BORE-STROKE RATIO ,™iyiinasr nore 

is getting larger 
and the stroke is getting shorter. This gives room in the 
combustion chamber for larger valves and better breath- 
ing. There is room for bigger bearings and stiffer crank- 
shafts. There is much lower friction and less wear. Ratio: 
of 1.5 or 2 to 1 are feasible; although probably, because of 
the shape of engines, bore-stroke ratios will remain about 


what they are today. 
CONTINUED ON NEXT PACE 
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CAMSHAFT Overhead camshaft engines 
have been overlooked in this 
country If costs and gear drive noise can be re- 
duced, and valve lash controlled, the overhead cam 


will increase rpm 10% 


FU ELS By 1957-1958 we will need a great deal of 100 plus octane 


number fuel to take care of the many cars with compression 
ratios of 10/1 or higher. By 1960-1962 the range of compression ratios 
of available cars will be narrowed, resulting in a single large volume 
gasoline pool. There is a promising future for liquid petroleum gas. It 
is economical, it burns very clean (thereby decreasing engine mainten 
ance and increasing engine life) and is very easily carbureted. It is not 
very safe, however, and must be handled and stored under pressure. 
Whenever special arrangements can be made for safe handling there is 
much to be gained from using LPG 


The market f liesel engines is slowly dis: ~ zy. The 
DIESEL ENGINES 1e marke or diesel engines 1s slowly disappearing 7" 


advantage of the diesel has been tied to a low-cost fuel. 

capitalize on fuel economy, diesels have been rated downward in output and in rpm. So, 
they have developed a reputation for long life. Now, this is not inherent in the diesel but is 
simply a matter of design. The difference in the theoretical cycle between gasoline and 
diesel is far over-estimated when used for a passenger car. Many fleet operators are find- 
ing that they can put more gasoline-powered vehicles on the road and show more net profit 
on their investment over five or six years than they could with diesels. As fuel refinery 
techniques are improved and better low cost fuels become available, and as rising compres- 
sion ratios increase the efficiency of gasoline engines, diesels will fade out of the picture, 
unless a completely new low-cost design can be developed. 


LUBRICANT When gas turbines are introduced 

there will be a need for lubricants 
that can withstand operating temperatures as high as 500 F 
Some metal temperatures may well reach 650 F where oil will 
contact Probably synthetic lubricants will be required to 
meet gas turbine condition 


NEW MATERIALS The search for larger engine di: 


placement per dollar will require new 
manufacturing techniques and new materials. High-strength iron al- 
loys are already being used. Powdered metals which can be made as 
strong as iron and die cast into complex forms will be used more and 
more. Plastics will have their place, too, as in nylon carburetor valve 
Aluminum and magnesium alloys are coming down in cost and will be 
used for small covers, manifolds, and small structural parts 


PRODUCTION METHODS Simoes the win 


e improved. 

permit decreasing the thickness of cylinder block walls in many places, 
thereby increasing. displacement and horsepower per unit weight 
Composite welded engines are a possibility—as proved by the Consul 
and Zephyr engines. This will reduce weight and costs. Complex parts 
uch as blocks and heads can be made from individually molded part 
which are then furnace-brazed into assemblie This has already been 
demonstrated in small quantities with aluminum. I feel certain thi 
technique can be adapted to iron which costs so much less 


MULTIPLE CARBURETION rhe most obvious advantage of a four 

venturi carburetor is better breathing 
which results in higher horsepower. One pair of throttles opens first A second pail 
opens afterwards, giving economy gains because of better mixing at low speeds. This i 
possible because the first stage venturi is made very small—for good mixing—and the 
econd stage is made large to get full power Where the four-venturi carburetor i 
made so that all throttles are opened simultaneously and each venturi is feeding two 
cylinders, higher torque is obtained If we can combine these two arrangements, that 
is, make four-venturi carburetors feed cylinders in pairs and also feed them in the 
combination that we use today for high speeds, we will be able to get both high torque 
and high horsepower 

CONTINUED ON NEXT PAGE 
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COMBUSTION CHAMBER 


As we 
higher 


go to 
com- 


pression ratios, we'll need engines with higher mechanical oc- 
tane numbers, greater smoothness, and resistance to deposits 
and fouling. Ford favors a chamber design with in-line valves 


because it 


gives better economy during part-throttle operation 


than a hemispherical chamber gives. 


FUEL INJECTIO 


American cars within 
years. 


a four-venturi carburetor. 


We will see fuel injection in 


five 


We have designs today that are almost as cheap as 


SUPERCHARGERS 


Supercharging is still a very costly 
way of getting better performance. 


They have a place in the sports car but I don’t expect to see them in 
the standard passenger car in any large numbers. 


(Complete paper on which this abridgment is 
based is available from SAE Special Publications 


Cabin Mockup .. . 


Department. Price: 


members.) 


35¢ to members, 60¢ to non- 


... facilitates prompt, lower cost development of environmental control and minimizes 


the necessity for flight testing. 
Based on ¢ 

UCCESSFUL environmental control of a super- 

sonic bomber requires satisfactory design and de- 
velopment of a number of major elements compris- 
ing the environmental control system. To evaluate 
the design as early as possible, a series of ground 
tests is run on these elements, individually and in 
combination. One phase of this ground testing in- 
volves the use of a cabin mockup. 

At Convair we have fabricated a full-scale cabin 
mockup and installed it in a chamber in which flight 
environmental conditions were simulated. It was 
used to solve problems affecting the air condition- 
ing system size, the cabin supply air distribution 
system configuration, and the electronic equipment 
performance. 

The cabin mockup test set is shown in Fig. 1. 
Cabin supply flow is circulated in a closed system 
with its temperature controlled by heat exchanger 
cooling or electrical heating. High-speed-flight 
cabin skin temperatures were obtained with radiant 
heaters. Cooling of the chamber ambient air was 
used to simulate low-speed, cold-day flight. Most 
of the tests were run at sea level with the cabin oc- 
cupied, but some altitude tests were run without 
occupants 


Fig. |—Cabin mockup environmental control 
test set for proving effectiveness of control sys 
tem under simulated flight conditions 


_ L. H. Schreiber, 


The tests provided answers to the questions posed. 
The final cabin supply air distribution configuration 
arrived at during the test satisfied its basic perform- 
ance requirements. Since the cabin mockup was not 
an exact simulation of the production cabin, require- 
ments of the system are expected to be made during 
further testing. However, the mockup test results 
are reassuring to the extent that the basic cabin 
area cooling approach was proved to be sound. For 
periods up to 6 hr, the cabin mockup was occupied 
while tests were conducted at high skin tempera- 
tures with a cabin supply air temperature of —50 F. 
Reports from the occupant were quite favorable 
Cooling air inlet temperatures to simulated elec- 
tronic equipment were maintained within +10 F of 
cabin temperature. This is considered satisfactory. 
The maximum cabin cooling load was found to be 
very close to the estimated value, substantiating the 
air conditioning system design in progress. (Paper 
“Environmental Control on a Supersonic Bomber” 
was presented at SAE Golden Anniversary Aeronau- 
tic Meeting, Los Angeles, October 14, 1955. It is 
available in full in multilith form from SAE Special 
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r Div or 1) Wynarne Corp 





Publications Department. Price: 35¢ to members, 
60¢ to nonmembers.) 
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Trucks Could Use 
Manifold Braking 


EXHAUST MANIFOLD BRAKING _ 


Me MO At 


1 / 90° I 270° I 450° 
INTAKE COMPRESSION EXPANSION 


MA} sh 


WV \ 630° V 720° 


COMPRESSION AGAINST PRESSURE 
MANIFOLD VALVE EQUALIZATION 


Fig. |——In exhaust manifold braking, the intake and exhaust valve operate normally, but no fuel is drawn in with each fresh charge of intake air 
During stage |V, compression against the exhaust manifold valve provides the retardation 
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In Addition to Wheel Brakes 


W. E. Meyer, 


VEHICLE in motion is subjected to several retard 

ing forces tending to stop it. Aside from the 
manual application of conventional wheel brakes 
those forces arise from mechanical pumping losses, 
power to drive engine auxiliaries, and engine and 
chassis friction. The engine itself, then, is a built-in 
retarder, though of limited usefulness. As a conse 
quence, different methods and means have been pro 
posed and developed for utilizing engine retardation 
as a “brake” to augment retardation resulting from 
brake application. The object of those schemes is to 
relieve the brakes of the chore or maintaining a de- 
ired speed on downgrades or curves, so that the 
brakes proper need be applied only for rapid de 
celeration when stopping or before down-shifting 


Retardation versus Braking 


A decelerating system—brakes or otherwise 


functions by transforming mechanical energy into 
heat energy and dissipating the latter. Whee! 
brakes operate by virtue of friction between rubbing 
urfaces. Exhaust manifold braking, on the other 
hand, operates by compressing air in the cylinder 
against an exhaust manifold valve While it i 
theoretically possible to design a retarding tem 
to eliminate the need for wheel brakes, a seriou 
practical difficulty arises due to the tremendou 
initial rate of energy dissipation and consequent 
large retarding apparatus required. The present 


wheel brake reigns supreme for deceleration above 


the most moderate rate 


Exhaust Manifold Braking 


Of the several retarding schemes developed in the 
past, only exhaust manifold braking proves 
nomically feasible. The method is inherently simple 
and the additional parts required are few and cost 
little. In this system, suitable valves simultaneously 
close off the exhaust manifold and the fuel supply 
(Fig. 1). Thus, the engine works as a compressor 
ind increases the ordinarily parasitic retarding ef- 


eco- 
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_ 


normal compression pressure 


A Compression 
expansion \ 


pressure limited 
by exhaust valve compression 
opening pressure against manifold 


valve 


- 


intake 


hw _ 


blowdown 


Fig. 2—-Negative work is done during exhaust manifold braking. This 
work is sufficient to obviate wheel brake application for the low deceler 
ation the vehicle may require while descending a grade in gear 


fect of the engine. Negative work done by the en 
gine—-an index of retardation -is represented by the 
haded area in Fig. 2 A modified form of thi 
method has gained rather wide acceptance in Eu 
rope, some countries going so far as to specify its use 
in certain classes of vehicles 

The effectiveness of exhaust manifold braking is 
illustrated in Fig. 3, which can be considered repre 
entative for both diesel and gasoline engines over a 


fair range of engine sizes and speed: Note that 
retardation increases with speed, a highly desirable 


characteristic 


CONTINUED ON NEXT PACE 
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Fig. 3—The retarding exhaust 


manifold braking 
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Fig. 4—Grades usually can be descended with the engine operating one 


gear step above that used ordinarily, This slower-speed operation re 


duces engine wear 
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Fig. 5—This manifold brake valve design has proved highly satisfactory 
in operation. The increased diameter of this particular valve interposes 
no increased friction to gas flow in the exhaust system 
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A comparison between operation with and without 
exhaust manifold braking is illustrated in Fig. 4 


Operation 


A simple butterfly valve is located in the exhaust 
manifold. Experience of a valve of the type shown 
in Fig. 5 indicates virtually maintenance-free opera 
tion. The most suitable actuating mechanism for 
operating exhaust manifold and fuel cutoff valve 
will depend upon the service the vehicle is intended 
for, among other things. No definite trends have yet 
been established in that regard. It is desirable, how 
ever, to minimize the movements the driver must 
perform in its operation. The inherent smoothne 
with which exhaust manifold braking acts must not 
be encumbered by a complex operating mechanisn 
or excess motion 


Advantages 


Among the 
manifold braking are 


advantage posse 


1. Reduced brake lining wear, to an extent de 
pending upon terrain and service. Data available 
upport this statement, showing markedly reduced 
wear 
and ad 


2. Absence of rubbing surfaces to wear 


just 
higher: if anything, it 


3. Engine not 


decreased 


wear 18 


Measurable fuel savings accrue through its use 


5. No cylinder vacuum is produced and a mini 
mum of oil is pumped up into the combustion cham 
ber 


6. Torque converters are compatible with the 
tem, provided the former dissipate heat adequately 


no fundamental 
uper 


7. Limited information indicates 
problems exist when the system is applied to 
charged four-stroke-cycle engine 


8. Driver fatigue is reduced, with a corresponding 
increase in safety 


Disadvantages 


A few disadvantages exist 
weighed by the advantage 
vantages today are 


+ 
1 


but are clearly ou 
The two main disad 


troke 


1. The sy 
cycle engine 


tem cannot be applied to two 


oil-bath 
erious on 
but can be 
between 


type air filter 
engines with 
remedied 


4 


engine ana 


2. Oil is blown out of 
This condition is more 
maller numbers of cylinders 
by providing sufficient volume 
air filter 

(Paper on which this abridgment is based is avail- 
able in full in multilith form from SAE Special Pub- 
lications Department. Price: 35¢ to members, 60¢ to 
nonmembers.) 
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Douglas Skywarrior 


Aids Navy Carrier Operation 


Harry A. Nichols, 


HE Douglas A3D Skywarrior is the largest airplane 

being built for carrier operation It can carry 
mines, torpedoes, and bombs, including atomic 
weapons, long distances at high speed. The Sky 
warrior performance falls into the 600- to 700-mph 
class and it is capable of flying at 40,000 ft. A swept 
wing, which intersects the fuselage at the top, ha: 
two nacelles, each housing a J57 Pratt and Whitney 
turbojet engine. The fuselage accommodates a crew 
of three and incorporates an internal bombbay and 
tail turret Being carrier-based and large in size 
the airplane features a folding vertical tail as well 
as folding outer wing panels and the normal cata 
pulting and arrested landing gear 

The three-view drawing (Fig. 1) 
wing with an outline of the folding outer wing 
panels. Simple NACA-type slotted landing flap 
Which pivot about external supports, occupy the 
trailing edge inboard of the folding ioint Wing 
spoilers are just ahead of the flaps at the outboard 
end. Automatic wing leading ede slat re built in 


hows the swept 
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folding 


on each outer 


three section ection between the 
and the nacelle and two 


panel. The nacelles are 


one jolnt 
Wilit 


upported from the wing on 


ection 


pylon 

Inboard profile of the airplane (Fig. 2) shows the 
internal arrangement of the different system At 
the fuselage nose, the entire radome compartment 
houses the Navy’s ASB bombing radar antenna and 
related electronic equipment. Immediately behind 
this compartment is the pressurized cockpit. Below 
the cockpit floor is the air conditioning equipment 
battery equipment Immediately 
behind these two compartments, and under the fo! 
ward fuel tank, there is an electronics compartment 
and the airplane's basic powe! tem 

The basic power systems of hydraulic pump 
d-c and a-c electrical generators are driven 
\uxiliary drive unit 


which in turn, are 
driven by compressed air bled from the 


the and oxygen 


and 
from 
turbine 
jet engine 


CONTINUED ON NEXT PACE 
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Fig. 2 


rangement of internal systems 


Inboard profile with ar 


outlined 





Fig 1 
showing design 


Three-view drawing 
features 





A3D-! 


Just behind these 
is a large bombbay, behind which i 


compartments and the 


another large 


elf-sealing fuel tank and the main landing gear 
In back of this fuel tank is a rather spacious com 
partment which houses some communications elec 


trical equipment; however, this compartment 1 
largely occupied by ammunition boxes, feed chute 
and electronic equipment related to the tail turret 
rhe ball turret is Westinghouse gear, which mount 
two 20-mm guns and can be controlled automa 
tically through a frequency-modulated antenna lo 
cated just above the ball turret 


History 


Evolution of the airplane neatly discloses how the 
airplane got to be its present weight, size, and con 
figuration Initial Bureau of Aeronautics discus 


sions were started in 1947, when Navy estimates for 


an airplane to be used for the purpose they desired 
ranged all the way from 62,000 lb to 200,000 lb. A 
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fuel tank 


more detail studies were made, the Navy came up 
with a 130,000-lb airplane first This was later 
trimmed to a 100,000-lb airplane. It was obviou 


that if the weight were to be 100,000 lb, the airplane 
limited to only the projected Forrestal! 
cla carrier. It was finally decided that the gro 
weight must be considerably le than 100,000 lb so 
that the airplane could be accommodated 
fully by carriers in existence as well as the Forrestal 
erie 

The present 70,000-lb airplane is capable of being 
operated fully from all sizes of carriers, in 
cluding the Essex class with certain modification 
incorporated, as well as the Midway class, and 
naturally, the new large Forrestal class. This size 
and weight were achieved by choice of the several! 
design features which will be described later plu 
very careful weight control of details throughout 
the entire design period, even up to the present 
With the excellent cooperation of the Bureau of 
Aeronautics a remarkable “hold the line” on changes 
has been maintained throughout its life 


would be 


ucces 


ucces 
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There were a vast number of major arrangements 
and sizes investigated in the first year. These were 
the result of changing the size of the bombbay many 
times because of the varying needs of space require- 
ments for the highly classified special weapons com- 
ing into use at that time In some of these 
versions the tail turret was omitted, although it was 
included in the final design. Also, equipment car- 
ried within the airplane shell underwent many in- 
vestigations of type, location, and routing. Approxi- 
mately 12,500 lb could have been knocked off the 
weight if the turret had been eliminated in 
initial design and smaller engines could have 

used. Such is the effect of growth factor, 
that 1 lb added in an item requires 6.4 lb more in 
the form of wing and tail areas, increased power- 
plant, increased landing gear, in order to hold per 
formance constant 


YTOSS 
the 
been 


Design Features 


Aspect Ratio--The airplane has an aspect ratio of 
This aspect ratio is higher than the average 
used in most Navy airplanes but not as great as that 
used in Air Force airplanes designed for similar pur- 
poses. It is slightly less than that initially chosen 
because of compromising with aerodynamic pitchup 
in the high-speed region, and with the wing flutter 
problem which, of course, largely controls wing 
weight 

Wing Thickness—-The wing thickness tapers from 
10% at the root centerline to 814% at the tip. This 
was a compromise between drag consideration, 
tructural weight, and control characteristics 

Wing and Tail Sweep—The wing is swept back at 
an angle of 36 deg at the one-quarter chord line 
Wind tunnel and flight data available at the time 
the A3D was initially conceived indicated that thi 
amount of sweep would give satisfactory low-speed 
characteristics so essential for this carrier-based 
airplane, as well as good control at high speed with 
minimum high-speed drag. As usual, flutter and 
tructural probiems were also taken into account 
The amount of sweep which would be employed to 
day, would still be very close to that which was used; 
best information today would allow no more than 
40 deg of sweep with the present 6.75 aspect ratio 

Dihedral—-Wing dihedral was set at zero degree 
which again was a compromise between high- and 


6.75 


low-speed requirements. This angle was indicated 
in initial design and wing tunnel tests to give the 
best lateral stability. Dihedral effect is a very strong 


characteristic in the low-speed region with swept 
wings Based on subsequent flight experience, a 
minus one degree dihedral might be chosen today 
for improving carrier approach stability, however 
the present low-speed stability is satisfactory 
Engine Nacelle and Pylon Shape and Location 
The engine nacelles are supported by pylons as low 
as ground clearance permits This design was 
a compromise with several conflicting requirement 
One was easy ground servicing of the engines, at 
minimum ground height, thus allowing ground 
crews to work without the use of platforms. This 
location of the engines also allows engines to be 
handled by standard torpedo lifting trucks with 
special engine support adapters without the use of 
any other hoisting media. Extensive wind tunnel 
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Fig. 3—Ettect of fore -and-aft nacelle position on airplane performance 


tests showed that minimum high-speed drag could 
be achieved with the raised so that thelr 
top edge would be coincident with the upper surface 
of the wing or by moving the nacelles well forward 
Moving the nacelles up would aggravate the service 
problem and would also interfere with the continu 


nacelles 


ous single landing flap. Moving the nacelles fo! 
ward on the wing would greatly improve drag, a 
hown in Fig. 3, but would also increase the struc 


tural weight considerably 
Miscellaneous 
Escape—-Fig. 2 shows that a bail-out chute allow 
the crew to exit in a downward and aft direction 
The bottom fuselage skin door is power-operated 


through cartridge-fired cylindet uch that the door 
will remain open up to airplane design limit speed 
This feature provides a wind screen for the men 
while they exit through the bottom of the fuselage 
The upper door, which forms the floor of the cockpit 
is pulled down through a mechanism tied to the 
lower power door. The chute is completely confined 


with smooth walls for a safe exit 

Bombbay Arrangement—-A few large stores are 
carried by a single shackle from the center wing 
while the majority are supported from a readily re 
movable platform located at approximately mid 
height in the bombbay. As an alternate, this plat 
form can carry an additional self-sealing fuel tank 
to increase the airplane range. The bombs, which 


are supported from the platform, are carried on in 
dividual bomb ejector racks (see Fig. 2) Ejector 
racks were chosen in order to assure positive separa 
tion of low density An antibuffet rake, which 
is automatically lowered when the bombbay doo! 
are opened, was found necessary during the early 
bombbay buffet evaluation test The addition of 


tore 


this leading edge fence has most remarkably. re 
duced the buffet level up to airplane high speed 
(Fig. 4) 

Jato—The A3D is capable of performing extra 


ordinary take-offs at full gross weight through the 
use of 12 large jato bottles, which are mounted on 
both sides of the fuselage in the area aft of the rear 
fuel tank. The thrust trom these bottles is actually 
oO great that a very spectacular 5-sec performance 
could be achieved by the airplane flying vertically 
This total, jato plus engine thrust, is sufficient to 
allow a take-off to be made by this large airplane 














Fig. 4-—Bombbay deflector 





from a carrier without the use of any catapult. The 
bottles are jettisonable in flight 

Fuel System—-For an airplane of this size, the fuel 
System 1s surprisingly simple. As stated before, fuel 
is carried in two large self-sealing fuselage tanks 
and in two integral fuel tanks located in the inner 
wing panels. These wing tanks run from the side 
of the fuselage to the folding joint, and between the 
front and rear spars 

The position of the fuel tanks required the use of 
a center-of-gravity control device. This consists of 
an electrically controlled valve which either allows 
the fuel to flow from the forward fuel tank to the 
rear fuel tank or interrupts the flow. Its operation 
is controlled from a predetermined scheduling of 
tank levels and takes its operation signal from the 
fuel quantity probes located in the forward and aft 
fuel tanks. Wing fuel is transferred to the forward 
fuel tank at any time the pilot so elects and is actu- 
ally transferred by air pressure, the source of which 
is engine air bleed. A carbon dioxide purging sys 
tem is provided for the wing fuel tanks only 

It is intended that the pilot withhold transfer of 
his wing fuel until the fuel has cooled down suffi 
clently (and quickly) as a result of skin temperature 
transfer of the outside cold air. Transfer of this 
cold fuel reduced the temperature of the fuselage 
fuel and greatly reduces boil-off of the lighter con- 
Stituents when the airplane has reached high alti 
tude. Compared with separate refrigeration for re 
ducing the fuel boil-off, this system is fully as effec 
tive and offers a large weight saving. A small 2-psi 
air pressure is carried on top of the fuel further to 
suppress fuel boil-off. This overall problem has re 
cently been lessened by the advent of JP-4 fuel 

Structure--The airplane structural arrangement 
is quite simple, straightforward, and generally con 


ventional The entire airplane structure is con- 
structed mainly of aluminum-alloy materials em- 
bodying a high percentage of 75ST material A 
combination of longitudinal and transverse skin 


stiffeners are used depending on the location of 
miscellaneous cutouts. Long heavy keel members 
run from the nose to the tail of the airplane and 


these keel members pick up catapult fittings as 
well as the arresting gear fitting strength mem- 
bers at the aft end. The wing structure is com- 


posed of two spars plus very heavy skin between 
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spars. The wing torsional strength was determined 
not from bending loads, but from flutter require- 
ments with a result that the spar-to-spar wing 
Skins are made %-in. thick and this thickness runs 
all the way from the airplane centerline to approxi- 
mately one-quarter of the way into the outer wing 
panels. In order to effect a further weight saving, 
the large lug-like fittings, which are required at the 
folding joint to accommodate the hinge and locking 
pins, are made integral with the upper and lower 
wing spar caps. Stepped extrusions are utilized to 
facilitate the manufacture of this type of spar cap 

Controls—-All three primary controls systems are 
hydraulically power-operated. The A3D airplane is 
designed with rudder and elevator boost ratios suffi- 
ciently low to allow satisfactory control on manual 
control alone. Inasmuch as a low boost ratio in the 
aileron system was not possible, dual aileron power 
systems, completely independent of one another, 
have been incorporated. This system, when nor- 
mally operating with the dual power source, will 
give the equivalent of a 40/1 boost ratio although it 
is actually irreversible. When one of the indepen- 
dent power systems is inoperative, the power output 
is reduced by one-half which still provides a very 
Satisfactory control. In addition, a manual system 
with a 2 to 1 mechanical advantage is provided and 
it has been demonstrated by field landings that 
landing control is satisfactory. Questionable carrie! 
landing safety would exist due to the higher required 
rate of roll to counteract the turbulent air behind 
a carrier. Longitudinal trim is effected through a 
pilot-adjustable stabilizer which is actuated by 2- 
speed, a-c and d-c, electrical motors. Independent 
emergency systems are also provided for the land- 
ing gear and landing flaps. Their normal operating 
systems are hydraulic and the emergency systems 
are completely pneumatic 

Wing Spoilers—-Wing spoilers which approxi- 
mately double the rate of roll produced by the ailer 
ons alone, are located on the upper surface of the 
wing just forward of the wing flaps and at the out 
board end of the inner wing panels. These spoilers 
which operate independently on one side or the 
other, sense their required motion from the aileron 
controls. The spoiler control system, is independent 
of the aileron boost system and does not cause any 
additional feedback of load into the pilot’s control 
column. The spoilers do not operate when the ailer 
ons are on “manual The large gain in rate of roll 
due to the spoilers is achieved in the high-speed 
region because they cause no detrimental wing 
twisting which will result in zero rolling effect at a 
certain speed, when ailerons are used alone 

Speed Brakes—-These are large hydraulically oper 
ated hinged flaps located on either side of the aft 
fuselage. They are pilot controlled and may either 
be fully opened or fully closed since this airplane 
would not normally be flown in formation, thus re 
quiring partial opening for minute speed adjust 
ment 

Air Force Version—-As a measure of the apparent 
success of this airplane, the Air Force contracted 
the Tactical Bomber B-66 on the basis of using the 
A3D design in lieu of other competitive designs 

(Paper on which this abridgment is based is avail- 


able in full in multilith form from SAE Special 
Publications Department. Price: 35¢ to members, 
60¢ to nonmembers.) 
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F. Mencik, 


NCREASINGLY important in raising operating ef- 
ficiencies and lowering costs of manufacturing 


ire 
1. Suggestion systems 


Standard cost analysis 


te 


3. Direct and indirect time studies 


4. Proper machine utilization 


Suggestion Systems 


A suggestion system, to be successful, must attract 
ind maintain the interest of the employee. Exten- 
ive publicity and cash awards are the two most 
‘ommon methods of doing it. In addition employee 
interest is maintained by rapid processing of sugge 
tions and by supervisors well-versed in Suggestion 
Committee procedure 

The success of the entire program depends on em 
ployee participation—-which in turn, depends on the 
publicity and on ingenious promotional device 
One large aircraft firm, for example, gave away a 
large color print of its latest plane to anyone who 
ubmitted an acceptable suggestion during a specific 
month. This inexpensive inducement resulted in a 
00% increase in suggestions for that month 

The selection of a ““Man-of-the-Month” has also 
been used to considerable advantage. The individ- 
ial submitting the most valuable suggestion each 
month is honored and employee interest is greatly 
stimulated. A picture of the award ceremony is dis- 
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Cut Costs 


played throughout the plant, with the name of the 
employee and the dollar value of the award promi- 
nently indicated 

A first step in developing any suggestion system is 
to determine an appropriate money award. Most 
systems pay a percentage of annual savings, with a 
limitation set on the maximum award. An added 
inducement may be provided by having the company 
pay any taxes which might be associated with the 
employee’s award 

Processing ideas simply and rapidly is of basic 
importance, too. Excessive time discourages the em- 
ployee from submitting additional ideas. All sug- 
gestions should be returned with an explanation of 
why the idea was accepted or rejected. Whenever a 
suggestion is rejected, it is important to convince 
the individual that every effort was made to utilize 
the idea and to indicate the factors which prevented 
its adoption 

Closely related to the processing method is need 
for a thorough understanding by supervisors. The 
ystem is a logical subject for discussion in any 
upervision training program. One large firm has 
everal supervisors attend the Suggestion Committee 
meetings each week, to give them a first-hand 
knowledge of the system’s operation. This approach 
enables supervisors to answer accurately employees’ 
questions about the system 

Savings resulting from a suggestion system can 
and should be of major import in the constant fight 
to lower costs. A suggestion system can also help 
in labor relations. It is one way to demonstrate to 
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The material on cost reduction con- 
tained in this article is based on a 
panel discussion by the following ex- 
perts: 


Panel Leader: 
J. V. Miccio, 


Wright Aeronautical Div 
Curtiss-Wright Cor; 


Panel Secretary: 


F. Mencik, 


Wright Aeronautical [ 
Curti Wright Cor 


Panel Members: 


CG. E. Fouch, 


General Electric ¢ 


R. S. Kennerson, 
Thompson Products, Ir 


P.F. Weber, 


* man instrument ( 


A. Von Gertz, 


Republic Aviat 


all employees the common 
better products at less cost 


interest in producing 


Standard Cost Analysis 


Maximum returns result from standard cost sy 
tems when foremen on the line receive data perti 
nent to their respective operating unit Cost and 
efficiency data should be provided on a frequent and 
current basis. The foreman then has the informa 
tion for controlling and improving performance 

Measurements at the lowest level of supervision 
eliminate guesswork and permit correction of high 
or unexplained costs 

Standards should be developed for each measura 
ble and controllable cost. The standard represents 
the best attainable performance under good prac 
tical operating conditions 

Goals are established and performance reported 
regularly for each organizational unit These re- 
ports enable management to spot variances from the 
standard. A study is made of such variances and 
corrective action taken For example, excessive 
labor costs may require a revision of methods or, 
quite possibly, induce more mechanization 


Direct and Indirect Time Studies 
Clerical costs can be reduced by 
1. Labor saving equipment 
2. Paperwork coordinators 
3. Job standards 
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In clerical operations, application of the latest 
labor saving equipment has proven beneficial wher- 
ever established 


The purpose of paperwork coordinators is to elimi 
nate as much paperwork as possible. Special atten- 
tion is given to reports. They are to be kept toa 
minimum but must be so effectively designed that 
any valuable control information is provided on a 
current basis 

Clerical jobs should be measured and standard 
set. This requires the definition of each individual’: 
job and an estimate of his work load. The responsi- 
bilities may be divided into 


1. Things that must be done 
2. Special project 


3. The balance of regular work 


Engineering work requires complete objectivity 
in achieving minimum costs. An industrial engl 
neering group to review designs is one way to cut 
costs. Coordinating with the designer, this group 


can arrive at a part design which may be manufac 
tured most economically. 

Once all individual jobs and activities are time 
tudied, it will be possible to predetermine manpower! 
requirement This then provides the same effective 
control measurements as are now available to man 
agement for direct labor. With this data, cost re 
duction projects can be organized to effect increased 
output per employee 


Proper Machine Utilization 


Maximum utilization of machines involves effi 
cient layout, decision on the number of shifts to be 
operated, and when to use single-purpose and when 
multipurpose tools. The results of maximum utiliza 
tion, properly measured, give management an im 
portant cost control device 

What is “efficient layout” in a particular factory, 
depends, of course, on the requirements of the 
particular operation. In some cases, for example, a 
generic type layout (which groups machines to 
gether by types) will be best. In others, a progre 

ive production type (where the machines are ar 
ranged to handle specific parts) should be chosen 
Sometimes, a combination of the two will be most 
effective 

One-, two 
special advantage 
eration provides the 
machines. It is also the most 
combating obsolescence However, this type 
of operation is not always practical. This is due to 
such factors as the nature of the business, seasonal 
and cyclical demand influences, and the rapidity of 
technological advances in the industry 

Singleshift operation, on the other hand is profita- 
ble under most circumstances, because it 


, and three-shift operation each has it 
Theoretically, three-shift op 
maximum utilization of the 
effective method of 
costs. 


@ Eliminates shift differential pay 
@ Gives more effective control 
@ Provides constantly availability of service de 
partments 

Selection of tool types also is vital to maximum 
utilization. The problem with single-purpose tools, 
for example, is this 

A particular machine will be used only 10% of 


SAE JOURNAL 








the available time, yet the precision required will 
dictate its use 

Then, certain standard tools, with special fixtures 
or attachments that remain on the machine change 
its classification to a special machine tool. Cost re- 
duction and control is accomplished by determining 
where such excess machine capacity exists. Steps 
can then be taken to bring in parts from vendors 
which will utilize this surplus capacity. 

To get the proper measurement of utilization re- 
quired to make results is not always easy. The 
actual power rating of all machines or specific groups 
of machines may be related to the electrical energy 
actually consumed. If the rating of machines is con- 
iderably in excess of the energy consumed by these 
machines, it reflects an over-powered condition 


Air Pollution... 


However, this finding must be tempered with the 
requirements for light cuts, special machine appli- 
cation, and other factors which would lower the 
amount of electricity required. 

It allows the use of most efficient machines and 
disposition of old or excess machines. This assures 
that capital investment in machines is kept to a 
minimum and that capital invested is in machinery 
which provides the maximum rate of return. 

(The report on which this article is based is avail- 
able in full in multilith form together with reports 
of the six other panel sessions of the 1955 SAE Aero- 
nautic Production Forum. This publication, SP-311, 
can be obtained from SAE Special Publications De- 
partment. Price: $1.50 to members, $3.00 to non- 
members. ) 


... reduces the amount of solar energy reaching the earth. Greater carbon dioxide con- 
centration increases absorption of terrestrial radiation to warm the earth. Which of these 


conflicting effects will control? 


IR pollution is a world-wide problem. If sufficient 

particulate material is carried into the atmos 
phere, a gradual drop in temperature can occur 
which can have a definite effect on man, plants, and 
animals. 

No data are available to determine the reduction 
in solar energy in the Los Angeles area where smog 
is a serious problem. In Boston, however, the solar 
radiation reaching the surface during the period 
October through March (Boston’s air pollution 
period) was 18% less than that at nearby Blue Hill 
Observatory. During one intense smog, the solar 
radiation in Boston was reduced 90%. 

Marked year to year fluctuations in the intensity 
of solar radiation have been found by Dr. H. H 
Kimball of the U. S. Weather Bureau. Most of the 
sharp decreases are attributed to the eruption of 
volcanoes, there being a definite correlation between 
violent eruptions and cold years. Man has not yet 
been able to generate an energy release equivalent 
to the eruption of volcanoes, nor has he been able 
to devise a method of getting so much dust into the 
atmosphere, but unfortunately he is learning and 
becoming more efficient at producing dust. 

We are contributing large quantities of carbon 
dioxide to the atmosphere each year, about 3% per 
year at the present rate of fossil fuel use. This in- 
crease in concentration can absorb terrestrial radi- 
ation increasingly and thus cause a gradual warming 
of the earth’s surface. In addition, other factors 
being equal (such as temperature and available 
water), the increased carbon dioxide concentration 
can cause increased photosynthesis of plants. There 
is more than ample light energy available for photo- 
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synthesis, and the optimum concentration is about 
five times that available in the atmosphere. 

There is evidence of a recent, gradual warming of 
the climate of the northern hemisphere. Five cen 
turies of records for the freezing date of Lake Suwa 
in Japan indicate definitely that freezing has oc 
curred later during the last 250 years, which is valid 
evidence of gradual warming. In addition, there Its 
considerable evidence of the recession of glaciers in 
the northern hemisphere, which is another indica 
tion of warming. 

It has been stated that the combustion of fossil 
fuels could be responsible for a 10% increase of 
carbon dioxide in the atmosphere if none were taken 
up by the sea. Estimates by Calendar, L. Kaplan, 
and Plass suggest that this increase could account 
for the climatic change which has been observed 
The carbon dioxide contributed by the yearly com 
bustion of fossil fuels is greater than one-third of 
the annual assimilation by terrestrial plants 

Total energy consumption for the world for 1952 
indicates that 96.9% of the energy from fossil fuels 
is consumed in the northern hemisphere. The car 
bon dioxide concentration increase in the northern 
hemisphere could be doubled if there were no mass 
transport from the northern to the southern hemis 
phere. Data now available to estimate this trans 
port are insufficient. (Paper “Meteorology and Air 
Pollution” was presented at SAE Seminar on Fuels 
and Lubricants, Los Angeles, April 6, 1955. It is 
available from SAE Special! Publications Department 
as part of SP-139 along with 5 other papers pre- 
sented at this Seminar. Price: $1.75 to members 
$3.50 to nonmembers. ) 
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High Pressures Present Problems in Design of 


Paul H. Taylor, 


er prings will be serious contenders with the 
conventional types used in vehicle suspensions 
when certain problems— particularly those relating 
to high pressures—-are more fully solved. Chief 


among these challenges are 

® Development of liquids capable of greater com 
pressibility 

@ Sealing 

® High-pressure chambers 


@® Mass-production problems 


Compressibility 


A 14-15% compressibility will be needed for direct- 
action liquid springs without levering even on ve 
hicles of medium weight 


8z 
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Fig. |—Drawing of proposed liquid spring for light vehicle 


of high pressures needed 
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(This compares with the 





Liquid Springs 


12% for present silicones at 20,000 psi.) 

The greater compressibility is needed to provide 
the desired efficiency and so the piston shaft can be 
made in a practical size. Otherwise, levering i 
necessary to gear the spring up—so to speak—to a 
higher spring rate. (See Fig. 1.) 

Since the volume encompassed by a liquid spring 
at any given pressure is proportional to the total 
volume of liquid displaced by the piston, a 6% com 
pressible liquid such as mineral oil has twice the 
volume of a 12% compressible liquid; therefore, it 
is obvious that the key to the resilience per unit 
volume is directly related to the compressibilities 
From factors at hand, it appears that the 12% now 
available in straight compressible liquids provide: 
a liquid spring of 2000-lb-per-in. spring rate, with 
an applied design stress of 70,000 psi (140,000-psi 
ultimate). 
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One of problems involved in designing these springs is attaining proper sealing, because 
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Another desirable feature would be for the mate- 
rial to have a minimum expansion or contraction 
under temperature changes, for the value of the 
spring could be destroyed by thermal shrinkage. 

The compressible material should also provide 
lubrication to the seal. It should, therefore, have 
a fairly good body of around 100 centistokes, or 
about SAE 30, in order to provide desirable charac- 
teristics for this purpose. It should also be thin 
enough to be poured through a small filler opening, 
yet viscous enough to seal. The liquid should also 
have shear stability to avoid breakdown. This latter 
is particularly true when dampening means are 
used in the system. 


Sealing 


Highly compressible liquids so far developed are 
not good lubricants at the extremely high pressures 
used in liquid springs. Thus, it is important that 
any sealing material be carefully backed up by a 
structural member. Metal riding on metal galls 
and seizes in less than one operation. This is par- 
ticularly true with the silicones, which thus far have 
proved most desirable in liquid springs. With com- 
pressed liquids, it is, therefore, important to isolate 
all metallic contacts with suitable bearing materials 

To have an efficient liquid spring, leakage must be 
held to zero. This means intimate interference be- 
tween the seal, the bore in which it operates, or 
interference fit on a seal of ‘'%-in. diameter from 
0.001 to 0.002 in. Obviously, unless a seal material 
is compatible with the bore and the compressible 
material, heat will be generated and galling and 
seizing will occur. This accounts for the failure of 
metallic contacts in the presence of the compressible 
material 

Early work was discouraging because of the re- 
peated failures with one single stroke on a spring 
that had been built over a period of months at a sub- 
stantial cost. 

Since the seal cannot be completely backed up 
by the structural steel piston member, because of 
galling and seizing, a structural elastic member 
must be used. Thus, a materia! is needed that is 
elastic, structural, and yet a good enough bearing 
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What's a Liquid Spring? 


THE compressibility of fluids under pressure 
provides the resilient action that makes the 
liquid spring work. 


The fluid must be chosen with extreme care, 
for only a few liquids—such as the silicones 
and the fluorocarbons—have compressibilities 
high enough to do the job. Moreover, the op- 
erating pressure of the spring must be high 
to attain sufficient compressibility, even with 
these fluids. 


Thanks to such high pressures and the en- 
closure of the liquid in one continuous volume, 
the liquid spring occupies only about one-third 
the space of a comparable steel coil spring. 


Unlike the fixed loads of mechanical springs, 
the forces of liquid springs can be varied by 
changing the type or volume of the fluid. In 
addition, spring forces can be varied in some 
models by turning a mechanical force adjuster. 


Liquid springs are particularly useful for 
high-force, short-stroke (high-spring-rate) ap 
plications, such as in metal fabricating dies, 
heavy-duty perforating equipment, metal work 
ing and machine tools, plastic injection dies, 
and resiliently supported numbering stamps in 
blanking dies, where travel of the press ram 
cannot be accurately determined, 


So far, however, only experimental applica 
tions have been made to vehicle suspensions. 
These include several designs built for heavy 
trucks. 
liquid spring to the suspension systems of lighter 


Plans are also under way to adapt the 
vehicles, including passenger cars 


Ie is claimed that the liquid spring can allow 
commercial vehicles to carry greater payload 
with more springing and less damage to the 
payload because they provide efficient shock 
dampening and reduce the size of the spring 
package. 


Because of the high pressures required by 
these springs, however, liquid springs present 
interesting design and manufacturing problems 
that are only now in the process of being solved. 
What is being done toward solving some of 
these problems is related in this article. 


ne 
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material in the presence of these compressible liq- 
lids when operating on steel. Nylon is the most 
atisfactory material investigated so far. Teflon 


on the other hand, extrude like toothpaste through 
the gap left in the cylinder Certain grades of 
nylon work very well in the presence of silicone while 
operating against steel To assure enough elastic 
engagement of the wall, it is essential that the seal 


tructural than elastic 
guided ac- 


There is more 
the seal must. be 

ide load 
been found proportional! to 


be fairly long 
quality in 
curately 


nylon oO 
in the bore 
Seal life ha 


to prevent 
eal travel 


and internal pressure From this point of view 
ome form of levering becomes desirable Moreover 
male seals are preferable to female seal in that 


they exhibit longer life 

Seal travel of 250,000 linear in. at zero leakage 1 
now realized at 20,000 psi. At slightly le pressure 
this figure increases rapidly If periodic service 1} 
possible, the slight dynamic leakage after this period 
is of no consequence Central replenishing and 
liquid control systems are also possible for extremely 
long service lift Internal pre 16,000 psi 
have provided zero leakage eal life up to 750,000 


ures of 


linear in. of seal travel 
High-Pressure Chambers 
The design of efficient high-pressure chambers 1 
in itself an art. To be useful in a spring, the cham 


ber must withstand pressures of 1000-20,000 psi each 
example, a 244-in. diameter pro 


pring cycle Fo! ; 
a 0.006-in. deflection in the outer 


duction sprit ha 





wall each cycle. This actually is a compound stres 
problem, more serious than that on some of the 
conventional spring Spherical chambers could be 
utilized but space and production prevent this 


Long cylinders are more adaptable to manufacturing 
processes, but this puts the middle of the long cylin- 
der in simultaneous hoop tension and bending. For 
an efficient design it is necessary to use the triple 
alloys, such as SAE 4340 or 8630, having ultimate 
tress levels at Rockwell 30 of 140,000 psi, then design 
for a maximum pressure of 20,000 psi at 70,000-psi 
design stress in the spring In vehicle suspension 
this level should be dropped to 50,000—60,000-psi de 
ign stress with the ultimate 
The suggestion may be made, why not go to 200 

000-psi ultimate and use a design stress of 120,000 psi 
at 20,000-psi pressure Unfortunately afety will 
not permit this in the spring. At around Rockwell 
failure of the spring would be explosive, with 
fragmentation occurring simultaneously with great 
release of energy (Fig. 2). At Rockwell 30, failure 
occurs by a small split in the chamber wall, allowin; 
liquid to leak out without explosive fragmentation 
Design of the cylinder should avoid any abrupt 
change of section and tool mark notch effect, a 
they induce failure just as in any spring. In addi 


ame 


50, any 


tion, all abrupt transitions from the round to the 
flat should be avoided, substantial radius and builtup 
ections should be used 

Cyclic failure occurs in a liquid spring as in a 


mechanical spring, and depends upon the forces to 
which it is subjected. A spring cylinder operating 
under an applied design load of 70,000 psi (140,000- 


Liquid spring with main 
Note that 


this model, which is used in 


parts labeled. 


the machine tool field, is 


provided with mechanical 


force adjuster. 
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with an internal liquid pressure of 
20,000 psi lasts about 400,000 cycles before cyclic 
failure occurs, generally by a small crack in the 
wall. Reduction of the pressure to, say, 17,000 psi in 
the liquid and 50,000 psi in the steel wall, with the 


ps] ultimate) 


ame ultimate, will, however, mean that the liquid 
prings will last millions of cycles before cyclic 
failure 


The rear spring in one of our popular passenger 
cars is said to fail after 400,000 full cycles. Thus, it 
ippears that liquid springs are within the range in 
which present passenger vehicle springs fail. It i 
worthy of note that, if the spring is heavily loaded 
on a fully loaded commercial vehicle, failure 
loes not occur as early 


i say 


Mass-Production Problems 


rhe difficulty seems to be to convince personne! 
that extraordinary quality control must be main 
tained. Tool marks and other surface blemishes in 
the wall of the spring are the source of possible 
failure, and must be prevented or eliminated in the 

pring. Finishes must be 2-3 Mu in the critical bore 
which the seal operates. 

(Paper on which this abridgment is based is avail 
able in full in multilith form from SAE Special Pub 
Department Price: 35¢ to members, 60¢ 
to nonmembers. ) 


lication 


Automation... 


can be reached through step-by-step process. 


play more and more important roles. 


NIT machines, equipped with transfer devices, fit 
lJ into the automation picture when one or more 
if three conditions exist. The first of these con 
relates to capital investment. When ma 
replacement funds are inadequate for pu! 
entirely pecial multi-station line 
hould be given to periodic purchase 
units with transfer device These 
be tied together to form a complete 


dition 
hinery 
hase of an 
onsideration 
if individual 


eventually can 


itomation unit 

[The second condition exists when there is lack 

continuous production on a single part, due to 
variation in the work piece Unless pieces are very 
imilar, it is quite impractical to design a multi 


machine to handle them efficiently 

the nature of the product is such that the 
various operations do not lend themselves to a 
multi-station machine, we have the third condition 
An example of such a product would be a motor 
rotor where the operations are very dissimilar 


tation 


When 


The production man who must work with these 
limiting conditions need not consider automation 
beyond reach. He can begin by taking the most 
troublesome operation from the standpoint of cost 
inaccuracies and operator fatigue, and purchase a 
ingle unit machine, with standard or special auto 
mation features, to handle it. That serves very well 
when cost is anitem. The machine can be designed 
to handle a variety of parts, and lend itself to many 
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Fig. 2 


Explosive failure of precision cast cylinder 


Electrical controls and drives will 


A. E. Wiles, 


operations, when the associated operations are di 
imilar. When the machine has proved its worth 
others can be acquired and operated together with 


automatic transfer device 
In the future, we expect 
in the use of electro-magnetic feed drives for 


to see an Increase 


indi 


Can 


Vidual machining station This function can be 
performed very easily with a simple low-cost elec 
tric adjustable speed drive 

The electrical engineer must select his compo 


nents and develop circuits to obtain maximum reli 
ability. New designs of relay and limit 
switches have increased the operating life of control 
units substantially With the best 
electrical components and installation will be the 


contacto! 


automation 


least expensive in the long run 

(This article is based on the secretary's report of 
panel on “Machine Tools In Automation” held at 
the SAE Golden Anniversary Production Meeting 


and Forum, Cincinnati, March 14, 1955. Leader of 
the Panel was P. H. Alspach, General Electric Co.: 
secretary was A. E. Wiles, General Electric Co. Pane] 
members were: J. B. Cunningham, Wilson Automa 


tion Co.; J. M. Delfs, General Electric Co.; J. Q 
Holmes, General Motors Corp.; L. Perry, NATCO 
W.R. Slattery, Ford Motor Co.; F. R. Swanson, Sund 
trand Machine Tool Co: This report together 
with seven other panel reports are available a 
SP-310 from SAE Special Publications Dept. Price 
$1.50 to members, $3.00 to nonmembers.) 
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ENGINE OF-iCING VALVE Ai® GUPPLY TO AIRCRAFT FOR PROPELLER BRAKE Linx 
PRESSURIGING ANDO WING DE-ICING 
(2 OUCTS AT TOP. 2 a4T BOTTOM) 


PULL MANIFOLD BULKHEAD INNER Oil TANK 
SECTION 





Oris OW < 
(PORT ANO STARBOAR 


This mockup of the B.E. 25 shows disposition of the accessories. 
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S. G. Hooker, 


Y adding a compressor to obtain 

effect, the Bristol Airplane Co 
ransport engine, the B.E. 
turing 


a supercharging 
has produced a 
25, (shown at left) fea- 


1. High power from low weight and volume 


tS 


Low specific fuel consumption and high effi- 
ciency 


w 


Take-off power independent of alti 


tude and air temperature. 


alrport 


+. A two-stage helical reduction gear 








Fig. 1 
turbine 
turbine. 


Path of the working fluid is: low-pressure compressor 
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MENT OF 


“Supercharged Turboprop 


5. All-steel construction 

6. High efficiency when installed 

The B.E. 25 is intended to replace the Proteus 755 
in such transports as the Britannia 

Fig. 1 illustrates the B.E. 25 engine. The high 
pressure compressor, the combustion chamber, and 
the high-pressure turbine form a unit similar to the 


usual single-spool jet engine. Its exhaust drives a 
low-pressure turbine, which powers the low-pres 
ure compressor and-——-through gears——the propul 
ion propeller. 

Engine exhaust drives the three-stage low-pres 


H.P Comprgssorn 


p—oines Stace HP Typing 


Srace L.P Tunein 





.£.25 Eneoine. 


high-pressure compressor, burners, single-stage high-pressure turbine, low-pressure 
Low-pressure compressor and turbine are on one shaft, which revolves inside the shaft connecting the high-pressure compressor and 
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e RPM 





1 


Fig. 2-—-Power and tuel consumption at 220 mph vary thus with altitude 
Values are 


calculated on the basis of no intake loss and no power take 


ott 


Table 1—B.E. 25 Weight Installed 


Engine (Dry), Including Oil Tank 


Coolers, and Dynafocal Units 3200 Ib 
Electrical Systems 248 Ib 
Cowlings and Mountings 422 lb 
Cooling Ducts, Fire Extinguishers 

and Miscellaneous 220 Ib 
Propeller and Spinner 870 Ib 


Total 4960 Ib 


Note—-The above weights do not involve the use of titanium 
This metal will be used to lessen engine weight later in the 
development of the B.E. 25 


ure turbine. This turbine powers the low-pressure 
compressor 

Three controls limit the of the engine 
One is a fuel throttle connected to the high pressure 
system. A second control governs propeller pitch 
and therefore the specd of the low-pressure com 
pressor 

The third control is the torque limiter. Torque 
is transmitted through the compound reduction 
This torque is balanced on the final gear by 


The oil pressure (tran 


output 


geal 
a piston backed up with oil 
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mitted torque) is then balanced against engine 
burner pressure. If the transmitted torque exceed 
its limiting or rated value, a valve moves to reduce 
fuel flow. The engine is throttled and the torque 
is limited. Thus the reduction gear can never be 


over-loaded 


High Power from 
Low Weight and Volume 


air lessens as altitude in- 
turboprop capable of 
3500 
reduction gear 
therefore 


Because the density of 
creases, a single-compressor 
delivering 8000 hp at sea level can deliver only 
hp at 30,000 ft. A heavy prop and 
designed for 8000 hp have had to be used 
on a 3500 hp engine 

The supercharged turboprop operate 
stantly at 4000 hp. The two compressors readily re- 
plenish any turbine air deficiency due to altitude 
In comparison with the conventional turboprop 
the B.E. 25 take-off power ha decreased but 
the cruising power has been increased. Significant 
weight savings result from the smaller prop and re 
duction gear required for the new engine, a 
een from Table 1 

Fig. 2 illustrates B.E. 25 engine performance. The 

10,500 low-pressure rpm” curve corresponds to 
maximum or take-off power from the prop. In ad- 
dition, a jet thrust of 2400 lb assists take-off 


almost con- 


been 


can be 


Up to 17,500 ft the engine runs at 8860 rpm, which 
corresponds to 3380 hp from the prop. The jet 
contributes the equivalent of another 770 hp. Thu 


4150 total equivalent hp is available 

The B.E. 25 will give the Britannia transport con 
iderably better performance than the Proteus 755 
(a single-compressor turboprop) doe For example, 
at 30,000 the Proteus will propei the Britannia with 
130,000 lb of payload at 360 mph, giving 0.09 mile 
per lb of fuel. With the B.E. 25, the transport will 
fly 407 mph at 28,000 ft, getting the same mileage 
per pound of fuel. At the same time, payload can 
be increased to 150,000 Ib 

Or, if the payload is held tant at 130,000 Ib 
the B.E. 25-powered Brittania can travel 400 mph at 
about 33,000 ft and get 0.11 statute miles per pound 
of fuel 


Con 


Low Specific Fuel Consumption 
and High Efficiency 


With turboprops, specific fuel consumption de 
creases as turbine inlet temperature increase A 
the temperature increases, however, metal fatigue 
faster A compromise temperature of 1340 F 
(1000 K) was selected for the B.E. 25 high-pressure 
turbine 

Above 17,500 ft the turbine inlet temperature 1 
constant at 1340 F. Below this height the torque 
limiter restricts power, and therefore the tempera- 
ture decreases as altitude drops 

At 1340 F (1000 K) with a compression ratio of 
10/1, a consumption of 0.37 lb fuel per hp-hr is ob- 
tained at 25,000 ft and 300 mph. A higher compres- 
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ratio would be an advantage. The fuel con- 
a 10/1 ratio turboprop is lower than 
This ratio 


Sion 
sumption of 
that of most piston engines, however 
is easily obtained on the B.E. 25. 

At 30,000 ft and 220 mph air speed the B.E. 25 
develops 3500 total equivalent hp. Compare this 
power with the 2000 hp available from a more con- 
ventional turboprop, the Proteus, under the same 
conditions. The B.E. 25 specific fuel consumption 
is 0.40 lb per total equivalent hp-hr as against 0.50 
for the Proteus. 

At speeds greater than 220 mph specific fuel con- 
sumptions are lower. This is because of the increase 
in jet thrust at high speeds. 

The compressors remain just about 90% efficient 
regardless of compression ratio. This leads to great 
flexibility and stability in engine operation 


All-Steel Construction 


Both B.E. 25 compressors are constructed entirely 
of steel. Nuts, bolts, and chunks of ice have passed 
through the steel compressors with no catastrophic 
failures. A steel compressor which absorbed a steel 
pin, for example, suffered only trivial damage. In 
this instance, the only result was a drop of 300 hp 
Aluminum-bladed compressors absorbing similar 
objects have sustained extensive damage. 

Combustion chamber design in the B.E. 25 is based 
on that used for the Proteus. Combustion chambers 
have been run for 500 hr with absolutely no servic- 
ing. 

The turbine design is also based on that used for 
the Proteus. Shrouded blades are used on the first 
three wheels and open blades on the fourth (last) 
wheel 

Turbine wheels tested over 1200 hr at 170 F over 
cruising temperature without reblading or servicing 
of any kind still look good 


Take-off Power 


Fig. 3 illustrates the effect of geographical loca 
tion on take-off powers of the B.E. 25 and the Pro 
teus. By using water-methanol injection, the inlet 
air temperature can be reduced and the power in 
creased for each engine. Even so, the loss in power 
at La Paz is greater than 30% for the single-spool 
turboprop, as compared with a trifling 16% for the 
B.E. 25. The power drop is due mostly to the decrease 
in jet thrust as altitude increases 


Installation On Britannia Transport 


A four-blade 16-ft diameter De Havilland propel- 
ler has been selected for the B.E. 25. Maximum 
prop speed on take-off is 945 rpm, corresponding to 
10,500 rpm of the low-pressure compressor. 

When cruising, the prop spins at 800 rpm, corre- 
sponding to 8,860 low-pressure compressor rpm 
Noise is reduced due to the prop tip speed of about 
700 fps. A free-air prop efficiency of 86% has been 
calculated at 400 mph true air speed 
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Fig. 3—The B.E. 25 offers considerably more power for take off than 
does the Proteus, at all altitudes 


Besides propelling the airplane, the B.E. 25 drive: 
a 47-kva generator and maintains sea-level pressure 
in the cabin up to 35,000 ft. The new engine also 
provides air both for wing de-icing and for operat 
ing an ejector to cool the rectifier Since the air i 
upplied by the low-pressure compressor 
eration is not appreciably affected 

Full cruise power of the B.E. 25 cannot be used on 
the Britannia aircraft. The wing structure would 
not tolerate the high speed. Apparently a new air 
frame must be designed to exploit fully the new en 
gine. With the proper design, a cruising speed of 
470 mph appears possible 


engine op 


Helical Reduction Gear 


Because of the great rotational 
pressure turbine, the B.E. 25 requires an 
duction rear ratio. This ratio necessitates 
stages of epicylic gearing. Helical gears 
reduce vibration failure 

The reduction gearing and gear ratio on the B.E 
25 are the same as those used on the Proteus. The 
B.E. 25 gearing is rated at a shaft take-off power of 
4000 hp 


peed of the high 
11.1/1 re 
two 
are used to 


(Paper on which this article is based is available 
in full in multilith form from SAE Special Publica 
tions Department. Price: 35¢ to members, 60¢ to 
nonmembers.) 
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Rain Erosion... 


... becomes problem with supersonic aircraft. Ballistics method proves best for testing 


impact damage to materials. 


HE kinetic energy of a raindrop impacting on a 

flat plate or stagnation area can exceed the allow 
able shear and tensile forces of many aircraft mate 
rial To study this erosion effect, or impact dam- 
age, a ballistics method of testing materials has been 
used which employs a projectile modified to carry a 
test specimen 

The specimen is mounted in the nose of a 20-mm 
modified projectile and fired horizontally from a 
tandard M-24 aircraft cannon through 500 ft of 
Simulated rainfall. Upon firing, a tracer element in 
the projectile is ignited and burns for approximately 
¥%4 sec. A black powder separation charge then ig- 
nites and expels the test specimen and parachute. 
Opening loads in the 6-in. vented-canopy nylon 
parachute are approximately 500 lb. The chute 
checks the forward velocity of the specimen within 
10 ft, while the parachute and specimen land about 
1500 ft from the firing point 

Rainfall is simulated by a 500-ft sprinkling sys- 
tem operated by a portable pump. Spray nozzles 
are at 10-ft intervals in a single line of pipe mounted 
3 ft above ground. This produces a continuous uni- 
form rainfall rate with an average raindrop diam- 
eter of 2 mm 

Nearly all specimens fired through the 500 ft of 
rainfall have shown some erosion damage, with dif- 
ferent materials exhibiting different characteristics 
Exposed aluminum has cup-shaped indentations 
imilar to shot peening, whereas clear resin has a 
circular surface cracking around what appears to be 
the periphery of the drop impact Where impacts 
overlap, chips of material are broken out of the sur 


face. There is also evidence of sub-surface crack 
Ine 

The elastomeric coatings exhibit a third type of 
erosion. This consists of a small island of coating 


material surrounded by the bare base metal. Evi 
dently on impact the drop compresses a cup-shaped 
area which would conform to the shape of the drop, 
then the water begins to flow radially to force the 
ides of the cup-shaped indentation away from the 
center of impact If a high enough velocity is at 
tained, the radial force will exceed the structural 


W.L. Dittman, 


limit that the material can withstand,: thereby 
washing the material away from the small com- 
pressed island. After the drop has washed from the 
impact area the initially compressed material re- 
gains a portion of its original state, leaving an island 
maller than the drop’s projected area surrounded 
by eroded material. 

In order to permit a more closely controlled drop 
size investigation a second ballistics method was de- 
veloped which employs for equipment 120 ft of 14%4- 
in. OD alloy steel tubing, a 20-mm smooth bored can- 
non, and a water drop producing device. The ID of 
the tubing matched the bore of the cannon barrel. 
The first 20 ft of tubing after leaving the gun barrel 
was perforated with pairs of 5,-in. diameter holes 
diametrically opposed and spaced '% in. apart and 
90 deg out of phase. The remaining 100 ft of tubing 
was attached by means of a slip joint. A plug which 
is free to move is placed near the discharge end of 
the tubing 

The projectile is fired into the perforated tubing. 
The perforations permit the propellant gases to ex 
haust to atmosphere, bleed the pressure buildup in 
front of the projectile, and allow injection of water 
droplets into the tubing in the path of the projectile 
When the projectile enters the 100-ft section of 
closed tubing the air is compressed, the projectile is 
decelerated, and the plug is accelerated If the 
plug is correctly placed the projectile will reach 
zero velocity just as the plug leaves the tubing 
Thus the projectile is prevented from rebounding to 
the gun and causing damage. 

This captured projectile method provides an accu- 
rate research device for studying individual impacts 
of known drop sizes at various velocities up to Mach 
2.6. By using high density liquids such as mercury 
as a drop source, damage sites produced at Mach 2.6 
are equivalent to higher Mach numbers using water 
drops (Paper “Supersonic Rain Erosion Testing 
Techniques” was presented at SAE Golden Anniver- 
sary Aeronautic Meeting, Los Angeles, Oct. 13, 1955 
It is available in full in multilith form from SAE 
Special Publications Department Price: 35¢ to 
members, 60¢ to nonmembers. ) 
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Fig. 1—Equipment used 
in ballistics method of 
testing materials for su 
personic rain erosion 
Speed can be varied trom 
subsonic to Mach 2.6, at 
which speed successful 
specimen separation and 
recovery have been made 
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A Report on 


Jet Fuel Stability Studies 


Why jet fuel breaks apart mystifies researchers. 


One thing 


they do agree, however, is that sulfur, nitrogen, and oxygen 


don't help any. 


HE Air Force has been having stability trouble 
T wun its jet fuels. In supersonic aircraft, the fuel 
encounters extreme temperature changes before it 
is burned. These extreme changes break it apart 
chemically. As a result, sediment is formed which 


du Pont's Results 


Jet fuels can be improved either by better refining 
or by adding chemicals 

Analysis of fuels revealed no relationship between 
fuel performance and gum, sulfur, olefin, and ar 
matic content Some of the poorest fuels in the 
Erdco test were lowest in gum and sulfur 

Analysis of filter deposits revealed high concentra 
tions of sulfur, nitrogen, and oxygen which were 


JP-l, Fuel Before 
Erdco Test 


Fig. | 


Left: JP-4 fuel before Erdco test. Center 
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JP-l; Fuel After 
Erdco Test 


Electron micrographs 


JP-4 fuel after Erdco test. Right 


nozzles and screens in the engine. Since the 
before it is burned, heat 
The overall ef 


plugs 
fuel is used as a coolant 
exchanger surfaces become fouled 
fect slows up the airplane. 

Du Pont, Socony, Shell, and Esso—-among others 
have each been trying to improve jet fuel. 


—C. M. Barringer, | 


originally present in the fuel only in trace amounts 
Apparently, sediment is formed when inorganic 
components of the fuei react with dissolved air dur 
ing storage. Heat accelerates the reaction. This 
ediment resembles chemically and physically the 
residues found in furnace oils after long periods of 
torage 
Fuels te after 


ted in the Erdco coker 12 weeks of 


JP-); Fuel + 0.02% Digpersant "a" 
After Erdco Test 


4100X) of fuel sedimer* 


JP.4 fuel plus 002% dispersant A after Erdco test 








The Erdco Coker Used in Fuel Stability Investigations 


- MEASURE 
FUEL TEMP 
HERE 


MEASURE 
FILTER TEMP 
HERE 










MEASURE 

FLOW RATE 
HERE 1 
“FILTER 


PUMP 








PRESSURE GAGE 
(MANOME TER) 


COOLER 


TO WASTE 


JET FUEL 

The Erdco coker (Fig. 1) is a miniature —_ per hr and a fuel pressure of 150 psig. A 
jet fuel system designed by Pratt & Whit constant flow rate is used since this is an 
ney Aircraft. Fuel is heated to about 300 F operating characteristic of an actual fuel 
in aluminum tubes in a preheater. Thi ystem 
preheater is the lab version of an engine 
heat exchanger The more time the fuel takes to build up 

20 in. of mercury the better is the fuel. A 

After the preheater, the hot fuel passe: good fuel forms little sediment and there- 
through a metal filter. The filter holder fore may take 300 min to build up thi 
can be heated to 800 F. This holder simu pressure, The fuel is then called a ‘300 
lates a nozzle receiving heat from a jet min fuel.” 


burner flame 
The accuracy of the Erdco coker in pre- 


As fuel passes through the coker the dicting flight performance is still being 
filter becomes plugged, in time, and pres- investigated. In actual fuel systems under 
sure builds up. Chemists have arbitrarily simulated flight conditions, 25-min fuels 
selected a pressure of 20 in. of mercury plugged the system in2to4hr. A 100-min 
(9.81 psi) and a maximum time of 300 min fuel plugged the system in 7 toll hr. Test ‘ 
as operating conditions. Other operating results varied even when the same fuel was 
conditions are a constant flow rate of 4 lb run through the Coker over and over again 
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torage showed an increase in sediment.- This ob- 
ervation bears out the theory of chemical reaction 
during 
ro remove inorganic components, fuel was passed 
through a column containing activated alumina 
Then the fuel was tested in the Erdco coker. The 
fuel passed through the filter for 245 min before 
up a pressure of 20 in. of mercury. Before 
treatment, this same fuel took only 28 
to acquire the same pressure. 
imilar effect 
with acids or 
ene ran 


storage. 


building 


the alumina 


can be 
othe! 
than 


treating the 
An acidified 
Erdco test 


obtained by 
additives 
300 min in 


fuel 


kero more the 


What Socony Found 


—D. P. 


researchers concluded that better refining 
procedures hold the greatest promise for improving 
fuel. Procedures evaluated were solvent extraction 
ind acid treatment, water treatment, and hydro 
racking. Chemical additives were investigated also, 
however 

Socony’s analyses of Erdco filter deposits agreed 
with those of du Pont. Further evidence wa 
tained when some pure organic hydrocarbons were 
run through the Erdco coker. After 600 min the 
pressure drop across the filter was almost negligible 
Hydrocarbons cannot be responsible for sediment 
formation. Sulfur and nitrogen appear to be the 
culprits. 

Socony’s Erdco procedure differed in two way: 
from that of du Pont. A pressure drop of 25 in. of 
mercury was used, and if this drop was not obtained 
in 300 min the test run was extended tc 600 min 

A West Coast crude was refined through variou 


pocony 


ob 


HIS article is based on four papers presented 
at the SAE Golden Anniversary Summer Meet 
ing, Atlantic City, June 13, 1955 


“Stability of Jet Fuels at High Tempera- 
tures” 


C. M. Barringer, 


“Stability to Burn’ 
D. B. Heath, C. W. Hoffman, J. H. Reynolds 


DECEMBER, 1955 


as compared with about 100 min for an untreated 
kerosene 

Although gasoline antioxidants 
mation during storage they cannot 
formation when the fuel is heated 

Fig. 1 shows electron micrographs of fuels after 
passing through the Erdco coker. The increase in 
size and number of particles after heating is obvious 
Also obvious is the effect of an additive on the same 
fuel 

(Paper on which this abridgment is based is avail 
able in full in multilith form from SAE Special Pub 
Department Price: 35¢ to members, 60¢ 


to nonmembers. } 


reduce gum for 
stop sediment 


lications 


Heath, C. W. Hoffman, and J. H. Reynolds, 


tage The raw fuel ran only 57 min in the Erdco 
filter. When some of the inorganic components were 
removed by sulfur dioxide extraction the fuel im 
proved to 119 min. Acid treating the extracted fuel 
improved it to 148 min. Water treatment of the 
acidified fuel improved it to 515 min 
Hydrocracking crude petroleum increase 
yield and stability of fuel. Heat content 1 
and more complete burning occu! 
Hydrocracking occurs when petroleum is catalyti 
cally cracked with hydrogen at high temperature 
and pressure The process has become economical 
only recently 
In Fig. 2 note the improvement of a hydrocracked 
fuel over a straight-run fuel, each from the same 
crude source. This process may be one solution to 
the fuel stability problem 
Additives are most effective 
have already been reduced by 


both the 


increased 


when contaminant 
refining technique 


“The Effect of Composition and Storage 
on Laboratory Properties of Jet Fuels” 


A. C. Nixon, C. A. Cole, H. B. Minor 


‘Thermal Stability—A New Frontier for 
Jet Fuels” 


A. B. Crampton, W. W. Gleason, E. R. Wieland 


Papers are available in full in multilith form from SAE 
Special Publications Dept. Price: $35 to $60 
to nonmembers 


members 














Fig 2 WHydrocracked fuels don't clog 
Erdco filter as fast as straight-run fuel 
20 HYDROCRACKER from same crude 
STRAIGHT fUN 5 
ai , 
= 
HYDROCRACKED 
WITH ADDITIVE 
be 
\ 
\ J ; wee ‘ 
0 on 700 300 400 500 600 
TiME, MIMUTES 
(Fig. 2) When an additive was used in the ilfur ing a water-treated fuel over the tubes resulted it 
dioxide-extracted West Coast crude, no improve much le deposit 
ment in stability was reported When the sam (Paper on which this abridgment is based is avail 
additive was used in the acid-treated fuel, however! ible in full in multilith form from SAE Special Pub 
i test time of more than 600 min was obtained lications Department Price: 35¢ to member 60. 
Pa iv a traight-run fuel over heat exchange! to nonmempbe! } 


tubes resulted in a heavy varnish-like deposit. Pa 


Shell's Research 
—A. C. Nixon, C. A. Cole, and H. B. Minor, 


Shell investigated the effect of storage on fuel 
tability Also, the effects of low, moderate, and 
high temperatures were investigated 

Four fuels prepared from Texas crudes at the 
ame refinery were stored in drums for four year 
Stability was measured by the amount of gum 
formed. The stability of the four blends decreased 
in the order siraight-run, catalytically cracked, and 
thermally cracked The fourth fuel, a composite 
blend of each of the other three fuels, was about a 
table as the catalytically cracked fuel. An interest 
ing observation was that the rate of gum formatio! 
lowed up considerably during winter 

From this company’s experience, the stability of 
jet fuel is related to the stability of the gas oil fra 
tion that fraction of crude petroleum boiling above 


100 F Straight-run, catalytically cracked, and 
thermally cracked gas oils were obtained from a 
California refinery Each of the three oils wa 
blended with a stable gasoline to make three simu 
lated jet fuel The fuels were then stored in exce 


air at 110 F for six month 

After thi torage the gas oils were distilled and 
ubjected to various treatment acid followed by 
caustic and redistillation: hydrogen bubbled 
through the oil followed by the addition of caustic; 
and hydrogen with caustic again, but followed by 
dilute acid Each of the treatments reduced gum 
except the hydrogen-caustic acting on the catalyti 





Fig. 3—Electroi micrograph of crystalline (light particles) and amor 
cally cracked oil phous (dark particles) gums filtered from fuel after desert storage 
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obtained with the hydrogen- 
caustic-acid treatment. Small quantities of nitrogen 
bases were probably neutralized by the acid. Re- 
member, one of the main constituents of fuel sedi- 
ment is nitrogen 

The effect of excess air on fuel properties was 
tudied Fuels were stored for many months in 
drums. Some drums had 10% air space and others 
had 50% air space. Much more gum was formed 
in the drums with the larger air space 

A 1/64-in. hole was drilled in the cap of one of the 
drums. After one year little fuel was lost but much 
gum was formed 

Keeping air out of drums is more difficult than it 
Even in a well-sealed drum some air i 
ually, the fuel is saturated with air be 
enters the drum 

After storage fuel is filtered. Of course, the more 
fuel that is filtered, the more the filter becomes 
plugged. Not all solids plug filters at the same rate, 
however, and therefore apparatus was designed to 
collect solids for analysis. 

The apparatus consists 


Best results were 


appear 
present. U 


fore it ever 


of a hypodermic syringe 


driven by a constant speed motor. The syringe 
forces fuel through filter paper. A magnetic stirrer 
within the syringe keeps the fuel agitated. A con 
tant flow rate of about 1314 ml per min was used 


for most of the tests. The pressure drop across the 

filter was measured with a mercury manometer 
Using this apparatus, chemists studied filter char- 

acteristics of several fuels, both at — 22 F and at room 


temperature. No filtration difficulties arose when 
the fuel was free of gum after storage 
Fuel saturated with water was also studied both 





Fig. 4 
gums filtered from fuel after storage 


Electron micrograph of amorphous rigid and amorphous plastic 
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at —-22 F and at room temperature. Particles of gum 
in the fuel probably act as nuclei for ice crystals or 
hydrocarbon hydrates which then plug the filter 

To study the effect of moderate temperatures 
(100 to 212 F) a small heat exchanger was added to 
the apparatus. At these temperatures the filter 
plugging tendency of the fuel is not related to the 
amount of gum it contains. With thermally cracked 
fuel, for example, the pressure drop rose steadily 
no matter how much gum was present. A mixture 
of straight-run and catalytically cracked fuels be 
haved similarly 

Filter deposits were examined under an electron 
microscope, Figs. 3-5. Four classes of gum were 
noted: crystalline, amorphous rigid, amorphous 
plastic, and grape-skin. 

The more crystalline is the gum the less tendency 
it has to plug the filter. Note how in Fig. 4 the 
amorphous plastic seems to be changing over to the 
crystalline class. This effect may explain the vary 
ing behavior of fuels after shortage 

More work needs to be done, however, 
terpretations of electron micrographs depend upon 
methods of sampling and methods of preparing the 
ample for examination. Furthermore, the class of 
gum is apparently not related to the of fuel in 
which it is formed 

A modified Erdco 
effect of high temperatures on 
filter was used instead of a 20-micron 
250 instead of 150 psig 


mce 1n 


type 


coker wa used to tudy the 
fuei A 5-micron 
and fuel was 


pumped at The fuel was 


recirculated after it passed through the filter the 
first time 
Filter times of straight-ru fuel iried quite 





filtered from 


Electron 


Fig. 5 micrograph of grape skin type gum 


tuel after storage 
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BEFORE 


widely. A California fuel plugged the filter in only 
30 min. This result was probably due to the high 
ulfur and nitrogen in the fuel Fuels from Mid 
continent crudes lasted longer in the filter 
additives were investigated Conventional 
gasoline antioxidants could control the forma 
tion of gum and sediment 

Chemicals which keep fuel sediment dispersed 
were found to prolong filter times. These chemical 
did not reduce Erdco heat exchanger scale, howeve! 

Napthalene appear to be at least 
partly re breakdown of fuels at 


Some 


not 


hydrocarbon 


ponsible for the 


high temperature The rate of sediment formation 
Essos Studies 

joth a bomb test and an Erdco coker were used 
at Esso 

Fuel was placed in a glass-lined bomb. The bomb 


The only oxygen 
in the air which was di 


was then purged with nitrogen 
left in the bomb was that 


olved in the fuel After heating for a while, the 
bomb was taken apart and the fuel filtered. Fuel 
with additives formed less sediment on the filte 
than fuels without additive 


In another test, fuel was placed in the bomb in an 


oxygen atmosphere Much sediment was formed 
his suggests that perhaps jet fuel tanks should be 
blanketed with inert gas to keep out the oxygen 


Fuels tested in the Erdco coker behaved the same 
way as in an actual fuel system. When filter tem 
perature and flow were varied, however, the 
time required to plug the filter changed. A study 
is now under way to determine more precisely the 
effect of Erdco operating conditions on test results 

Fuels obtained from different crude sources varied 
widely in thermal stability. Perhaps the answer to 
the fuel stability problem lies in selecting the right 
crude 

When acid was added to fuel it lasted longer in 
the Erdco filter. The minimum amount of acid nec 


rate 
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Fig. G—Micrographs (50X) of steel filter 
before and after Erdco test 


AFTER 


filter for these hydrocarbons is about the 
ame as that of a jet fuel blend 

Oxygen, nitrogen, and sulfur are 
elements in filter deposits (Fig. 6). The deposits 
resemble the residue left when fuel is oxidized in 
a bomb under pressure. The deposit particles were 

mall enough to have passed through the filter; 
nevertheless, they readily adhered to the filter sur 
face. 

(Paper on which this abridgment is based is avail 
able in full in multilith form from SAE Special Pub 
lications Department Price: 35¢ to members, 60¢ 
to nonmembers. ) 


on the 


the principal 


. Crampton, W. W. Gleason, E. R. Wieland, 


essary must be determined since corrosion problem 
will arise with acidified fuels 
Chemical additives are still being 
Some chemicals considerably decrease 
of sediment formed. Additives musi 
new problems, however, such as foaming, 


investigated 
the amount 
introduce 
emulsify 


not 


ing the fuel, or interfering with low-temperature 
flow 

Sulfur, nitrogen, and oxygen appear to be the 
trouble maker One of the additives normally 


added to fuel consists largely of nitrogen. Possibly 
this additive may be one of the sources of trouble 

Sediment examined under an electron microscope 
differed in appearance from sample to sample. 
Filter deposits from fuels with additives showed 
evidence of crystal formation, thus agreeing with 
Shell’s results. The interpretation of shapes and 
izes under the electron microscope is open to ques 
tion, however 

More rigorous refining, the use of additives, and 
election of the proper crude appear to be the most 
promising solutions to the fuel stability problem 

(Paper on which this abridgment is based is avail 
able in full in multilith form from SAE Special Pub 
lications Department Price: 35¢ to members, 60¢ 
to nonmembers.) 


SAE JOURNAL 








DECEMBER, 1955 


43 





FULL SCALE CRASH TESTS using anthropomorphic dummies and lap-type seat belts are part of Ford Motor Company's safety test program 


SAE Recommends Test Procedures for 


Motor Vehicle Lap Belts 


| SAE Technical Board has approved a Recom ing against flat washers 2 to 3 in. in diameter on the 


mended Practice that sets up procedures for test under side of the pan 
ing motor vehicle lap belt assemblies If the belt, including buckle and length adjust 
The tests, which were developed by the Com- ment is to be designed for 3000 lb loop strength 


mittee on Motor Vehicle Seat Belts, specify that a each of the fittings attaching the belt ends to the 
eat belt assembly should be able to withstand at floor pan anchorage should be good for at least 1500 
least 1500 lb in tension, and loop strength should be’ 1b, and the anchorages together should be able to 
at least 3000 lb. These values are in agreement with 
Civil Aeronautic Authority requirements for seat 
belts currently used in civil aircraft 

A loop strength of 3000 lb is about the load which The Motor Vehicle Seat Belt Com- 
a 150-lb passenger would place on the belt when a mitte is continuing to investigate 
car going 20 mph crashes into a rigid barrier seat belt problems. it is currently 


developing test methods for evalua- 
Belts Are Anchored To Floor Pan ting webbing mildew resistance, 


According to information collected by the com transverse stiffness and abrasion 
mittee, most seat belt manufacturers recommend ° . 
resistance. 


that belts be anchored by bolts passing through the 
floor pan of the car body, with the bolt heads bear- 
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SAE Committee on 
Motor Vehicle Seat Belts 
THIS Committee was organized by the 
SAE Technical Board in Sept. 1954 to in- 
vestigate and report with recommendations 
on engineering problems of using lap-type 
seat belts in motor vehicles. 
A. L. Haynes, Chairman — ford Motor | 
D. M. Baldwin — National Safety « 
Roderick Craves American Motors ¢ 
H. K. Candelot = General Motors Con 
Roy Haeusler Chrysier ¢ 
C. J. Lawton —Studeba! ickard ¢ 
D. J. Schrum Studebaker -Packard ¢ 
R. F. Kohr, Technical Board Sponsor 
Ford Motor ¢ 
take loads of at least 6000 lb. for two belts and 9000 
lb for three It is important also that the belt 
buckle can be opened easily after being subjected 
to the above load 
The committee tested new 1955 car bodies (made 
by five different manufacturers) with 4.-in. anchor 
bolts and reinforcing steel washers on the top and 
under side of the floor pan. These washers or plate 
were ',-in. thick and had an area of about 8 sq in 
The test simulated a three-belt installation. That 
is, there were four anchorages with two belt end 
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attached to each of the inner anchorages. Bal- 
ancers were used to distribute the load evenly among 
the anchorages. 

In these tests, anchorages for front seat belts 
withstood 5000 to 9000 lb with floor pan deflections 
of 2.35 to 5.35 in. at the two inner anchorages and 
0.30 to 1.93 in. at the two outer anchorages. 

Rear seat belt anchorages withstood 5500 to 9000 
lb with deflections between 1.76 and 7.75 in. at the 
inner anchorages and 0.17 to 5.60 in. at the oute: 
anchorages 

Possibly somewhat higher loads than the above 
could be absorbed during a crash because they will 
be in action for only a fraction of a second 


Webbing Specifications 


The new Recommended Practice specifies that the 
belt webbing should be not less than 17%-in. wide 
and the tensile strength of the webbing material 
should not be less than 2250 lb for a one-person 
belt and 4500 lb’ for belts used by two persons. It 
should not curl or rope excessively under tension 
or elongate more than 25% at these loads, and 
hould resist mildew and abrasion 


Testing The Webbing 
In testing the webbing, the new Recommended 
Practice suggests that three samples of webbing 
be selected at random from stock and mounted 
in a textile testing machine with heads 10 in. apart 
Sample hould be at room temperatures having 
a relative humidity of not more than 67% and 
temperature not more than 80 F 
The heads of the testing machine should separate 
no faster than 4 in. per min under no load. Each 
ample of webbing should withstand a load of 2250 
lb without failure for at least 3 sec. For a belt t 
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TYPICAL INSTALLATION 


be used by , the rated minimum break 


ing strength i 


LWO person 
4500 Ib 


Testing The Belt Assembly 


At least three identical samples of the belt a 


embly, including webbing, buckle, and all attach 
ments and adjustment fitting hould be tested 
to have a minimum tensile strength of 1500 lb for 
a one-person belt, and 3000 lb for a belt intended 
for two person 

If a cam-type buckle is used, at least 10 in. of 
the free end of the webbing should extend beyond 
the cam when the buckle is in the locked position 
rhe heads of the testing machine should separate 
at the maximum rate of 4 in. per min under no 
load The buckle hould be locked The entir 
belt assembly should be aligned with the heads of 
the testing machine and tested at least to the rated 
trength After the load is removed, the webbins 
and stitching should show no damage and the meta! 
component hould not be permanently deformed 
The total slippage in the adjusting arrangement o1 
the release mechanism should not exceed 1 lt 

Testing The Release Mechanism 
Three belt assemblie hould be tested in a test 
with the end fitting attached to jig anchorage 

fittings located 10 to 20 in. apart horizontally. The 
belt should be suspended vertically Test load 
hould be 2850 lb for a one-person belt and 5700 Ib 
for a two-person belt 

The load should be applied vertically Gownward 
through a 6-in. thick, semicircular wooden form 
having a radius of not more than 8 in. The curved 
portion of this form may have a cut-out to accom 
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modate the belt buckle and may be padded to simu 


late the belt wearer's clothing. The test load should 
then be reduced to 250 |b for a one-person belt and 
900 lb for a two-person belt. At these reduced load 
ing the release mechanism should be operable 
at a force of not more than 45 Ib 

After the loads are removed, the release mechan 
ism should show no signs of failure or damage that 
will prevent operation of the release. Total slippage 
in the adjusting arrangement or relea mechanism 


hould not exceed 1 in 
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OOPERATIVE effort as a mechanism by which re 
earch projects of general interest to the automo 


tive and petroleum industri can be tudied 1 
becoming increasingly important because of the 
tightness of technical manpower It is interesting 
to note that the same general trend of technical 
thinking is evident in the various European coun 
tries, where definite interest is being shown in the 
organization of groups to carry out cooperative re 
earch similar to that being conducted by the CRC 

The shortage of technical manpower will be a 
continuing problem, and it is the responsibility of 


the CRC Assignment Committee to review critically 
all CRC projects to make sure that only those which 
are of vital importance to the petroleum and equip 
ment industries or to the Military Services are car 
ried as CRC activitie CRC Advisory Groups have 
been established to direct research programs for the 
Military which are being conducted by the Service 
themselve Detailed research programs have been 


developed by CRC Groups, and commercial or uni 
versity laboratories conduct the work under con 
tract, following the specified detailed program e 
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carried on in the proper manne! 
A functional chart how 
which have been proposed for cooperative 


the technical 


lllustratin project 


action are 
committee 


assigned to appropriate 


and reports are issued, i hown on the followin 
page 

The CRC is currently working on 48 individua 
projects dealing with 32 separate subject Ove! 
one-half of these projects were initiated by industry 


continuing the trend toward increased emphasis 01 


industry projects with the consequent decreasec 
emphasis on military projects, which was started i: 
1953. During the past year, two projects have bee 

combined, and two othe! dealing with related 
phases of one subject, have been expanded to nine 


individual project Work on 13 individual project 

representing four new an amplification of 
three subjects, and two projects which are carried 
out on an annual basis, was initiated. Work on 14 
projects has been completed, or completed except 


ipject f 


CRC Fuel and Equipment Research 


The over-all organization of the Coordinating Fuel 
and Equipment Research Committee is shown in 
the organization chart 

Under the direction of the Coordinating Fuel and 
Equipment Research Committee, work is progressing 
on the development of a technique for measuring 
instantaneous temperature within the combustion 
chamber of an operating Otto-cycle engine. Two 
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for the release of a final report, since the issuance 
of the 1954 Annual Report 
methods are being studied, (a) a sound-velocity 


technique developed by the Massachusetts Institute 
of Technology, and (b) an iodine-absorption tech 
nique developed by the University of Wisconsi: 
Each laboratory has set up apparatus to study it 
technique, and preliminary runs to check and cali 
brate the apparatus have been made. The resulting 
temperature measurements indicate that furthe! 
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development of the techniques should permit the 
devices to be used as laboratory tools in combustion 
research studies 

At the request of the Office of the Chief of Ord 
nance, an extensive program has been carried out 
studying the storage stability of aviation fuel, motor 
fuel, and jet and diesel fuel. As a result of this 
program, the Fuel Storage Stability Group recom 
mended to the Ordnance Corps that a fundamental 
research project be initiated. In carrying out this 
recommendation, contracts have been negotiated 
with the U.S. Bureau of Mines, to consider primarily 
the identification and testing of various types of ma 
terials formed in the gum problem, and with Stan 
ford Research Institute, to work on the mechanics 
involved in the formation of these gum: A CRC 
group has been organized to serve the Ordnance 
Corps in an advisory capacity in connection with 
these two projects 


Air Pollution Research 


In recent months, there has been a wave of public 
interest in the subject of air pollution, influenced 
largely by the somewhat unusual meteorological 
conditions existing in the Los Angeles basin. The 
role played by automotive vehicle exhaust gas in alr 
pollution is probably an important one, largely due 
to the concentration in certain areas of enormous 
numbers of vehicles, though its exact significance is 
still to be determined. As one step in determining 
this significance, early in 1954, the CRC received re- 
quests from the automotive and petroleum indus- 
tries to study the composition of exhaust gas of 
automotive vehicles. A CRC Group was established, 
and work started on the study of techniques for the 
sampling and analysis of exhaust gas, the study of 
the effect of engine, fuel, and lubricant variables on 
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exhaust 
The first 
technique: 


gas composition, and a literature 
year's work has developed satisfactory 
for evaluating composition. A consider 
able amount of preliminary work on the effect of 
variables has been started. A vast amount of in 
formation and a number of reports have been col 
lected. The next step will be to arrange for a pre 
liminary field survey, using the available techniques 

The temperature-measurement, storage-stability, 
and exhaust gas projects, because they deal with 
the activities of more than one Division, all come di 


Survey 


rectly under the supervision of the Coordinating 
Fuel and Equipment Research Committee How 
ever, most of the fuel and equipment research in 


vestigations are assigned to the Aviation, Diesel, or 
Motor Fuels Division, and are covered in the discu 
sions of the particular activities of these Division: 
Which follow 

The work of the CFR Aviation Fuels Division i: 
now entirely concerned with the subject of gas tur 
bines and their fuels. Because of the increasing in 
terest in gas turbines for commercial transport air 
craft, each program has been re-evaluated to insure 


that consideration is given to the inclusion of fuels 
that might be proposed for such use. There are two 
main classifications of projects, one dealing with 


fuel systems and handling of fuel within the modern 
high-speed airplane, and the other dealing with the 
combustion of the fuel in the gas turbine 

In the first group, two interesting 
recently been completed. Test results from an in 
vestigation of the volatility characteristics of wa 
turbine fuels in modern fuel systems at very high al 
titudes and temperatures indicated, as expected 
that the current JP-4 type fuels are unsatisfactory 
for aircraft use if heated, by aerodynamic heating 
or otherwise, to temperatures much above 200 F 
For example, JP-4 fuel, when heated to approxi- 
mately 450 F at very high altitudes, will exert a va 


programs have 
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por pressure inside a fuel tank of 200 psia. By con- 
trast, a heavier fuel, such as Number 2 furnace oil, 
when subjected to the same conditions, will exert a 
vapor pressure inside a fuel tank of only 18 psia, To 
assist the aircraft fuel-system designer, a very com- 
prehensive report, entitled “Volatility Characteris- 
tics of Aircraft Fuels at Elevated Temperatures,” 
has just been issued. This report contains data on 
fuel volatility and vapor pressure at high tempera- 
tures and presents a relatively simple method for 
predicting tank pressures resulting from hot fuel. 

Considerable work has also been done by the CFR 
Aviation Fuels Division on the low-temperature per- 
formance of gas turbine fuels during the past few 
years, particularly in regard to their pumpability 
and filterability. The conclusions from this work 
have indicated that: 


Filter clogging by wax crystals and solid 
contaminants can be controlled by select- 
ing fuels of sufficiently low freezing point 
and sufficient oxidation stability, and by 
handling procedures, including adequate 
filtration to prevent solid materials from 
entering the fuel. 


(a) 


Fuel selection cannot eliminate filter icing, 
nor can handling procedures prior to fuel- 
ing the airplane. Variation of the water 
solubility of fuels with changes in tempera- 
ture can cause unexpected results 


(b) 


Because of the marked influence of design 
factors, laboratory data do not provide a 
reliable basis for the prediction of the low- 
temperature performance of fuel filters 
and engine controls of an airplane. Spe- 
cial study of any given design may be nec- 
essary to insure satisfactory low-tempera- 
ture performance. 


The preparation of the volatility report was super- 
vised by the Aviation Fuels and Systems Group, or- 
ganized last year in accordance with a recommenda- 
tion made at the Aviation Fuels Division Conference 
held early in 1954 that CRC Groups, composed of air- 
frame industry and petroleum industry personnel, 
be organized on the West Coast to work on mutual 
problems. Another activity of this Group includes 
work in an advisory capacity with the Air Force in a 
program aimed to secure design information on the 
fluid-flow behavior of aircraft fuels in typical piping 
configurations at high-flow velocities. The Group 
has also prepared a proposal covering an analytical 
investigation of the basic factors affecting the rate 
of solution and evolution of gases in aircraft fuels 
which, after approval by the Aviation Fuels Division, 
was forwarded to the Air Force. 

The importance of the high-temperature stability 
problem as related to aircraft gas turbine fuels has 
increased during the past months, as the future air- 
craft gas turbine fuel performance requirements 
have been recognized. To assist in arriving at a solu- 
tion to this problem, a Group of the CFR Aviation 
Fuels Division has been organized, its objective being 
to develop a practical and valid laboratory test tech- 
nique for evaluating high-temperature stability 
characteristics of aircraft gas turbine fuels and 
equipment. 

In the combustion projects carried out by the 
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CFR Aviation Fuels Division, studies have been made 
on carbon deposition in full-scale and laboratory- 
type burners, and on the fundamental combustion 
properties of fuels and their effects on burner per- 
formance. Two cooperative programs on carbon 
deposition have been completed, and a proposal for 
a third cooperative program has been prepared. 
The latter program has been formulated with the 
objective of (a) refining current test techniques, and 
(b) identification and evaluation of fuel properties 
governing deposits and exhaust smoke and flame 
radiation. 

A considerable amount of test work has been com- 
pleted on itundamental combustion properties of 
fuels, and a report prepared. Using pure hydrocar- 
bons, a qualitative relation between flame velocity 
and “combustion efficiency” has been described 
However, no additional program is being proposed at 
this time on this phase of the work. 


Railroad Diesel Program 


A very practical field test program on railroad- 
type diesel engines in actual service carried out 
under the direction of the CFR Diesel Fuels Division 
is almost completed. Some years ago, it was fore- 
seen that the type of fuel oil available to the rail- 
roads might change in nature from the straight- 
run, fairly high-cetane-number fuel on which the 
engines had been developed, and all the initial serv- 
ice experience obtained, to a catalytic-cracked gas 
oil of lower front-end volatility, somewhat lower 
cetane number, and higher sulfur content. Accord- 
ingly, tests were run on eight railroads, involving 
three different types of engine and eight different 
fuel suppliers. The tests were designed to study the 
effect of the use of high-sulfur, low-cetane-number, 
high-end-point diesel fuel, when run against nor- 
mal-type high-cetane-number straight-run control 
fuel. 

Each test was continued over a year’s operation on 
a given railroad, in heavy-duty freight service, in 
normal passenger-car service, or in switching serv- 
ice. Thus, a very comprehensive set of data was ob- 
tained on a comparative basis on two types of fuels. 
The data from the two final series of tests are still 
to be analyzed. It is expected that a final report 
will be prepared shortly, covering all the tests and 
including some additional work done on smaller full- 
scale automotive-type diesels as well as detailed 
analytical work carried out by the Bureau of Mines. 

Recently, at the suggestion of a number of engine 
manufacturers, the CFR Diesel Fuels Division has 
given serious consideration to the significance, in 
terms of full-scale engine performance, of current 
laboratory techniques for the determination of die 
sel-fuel ignition quality. A study has been made of 
the large amount of work done in various individual 
laboratories on fuels of varying ignition quality, and 
the effect of fuel ignition quality on full-scale en- 
gine performance, particularly with relation to 
starting, warm up, and operation under variations in 
speed and load. 

Related to this ignition-quality investigation has 
been some fundamental work undertaken by the 
U. S. Bureau of Mines on ignition delay in a con- 
Sstant-volume bomb. The study was sponsored by 
CRC and guided by an Advisory Group from the CFR 
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Diesel Fuels Division. The constant-volume bomb 
iS a reaction chamber which can be charved with air 
to a given pressure and maintained at a constant 


temperature. A measured quantity of fuel can be 
injected into the quiescent atmosphere of the bomb 
in a Single injection, and the subsequent pressure- 
time history of the reacting air-fuel mixture can be 
recorded, using a suitable type of cathode-ray oscil 
lograph. This work was publicized at the American 
Petroleum Institute meeting in May 1955, in a pape! 
entitled “Auto-Ignition of Fuels in the Constant 
Volume Bomb, Effects of Operating Variables and 
Fuel Structure 

The CFR Diesel Fuels Division is also working on 
the development of an improved type of smoke- 
meter. The present meters fail to correlate with the 
density of visible exhaust smoke, and several new 
types of meters are being tested. Considerable suc 


cess has been obtained using the filtering-type con 
tinuous-recording ga ampler for measuring the 
relative density of smoke in the visible and invisible 
range 


Combustion Deposits 


The subject of deposit-forming characteristics of 
diesel fuels and engines has recently received a great 
deal of attention by a Group of the CFR Diesel Fuels 
Division which was appointed to accumulate and re 
view all readily-available information, both pub 
lished and unpublished, relating to this subject. A 
very comprehensive report will be issued shortly, 
dealing with the influence on the formation of de 
posits of such factors as engine design, engine oper- 
ating conditions, and fuel characteristics. The de- 
posits considered are those encountered as the result 
of the combustion of the fuel rather than those due 
to fuel instability prior to injection 

In this same general program, an Advisory Group 
has been assisting the Navy Bureau of Ships in pro 
gramming full-scale submarine engine tests to eva 
luate the effects of fuels from foreign sources which 
might have a relatively high sulfur content, and 
which might have to be used in an emergency under 
emergency operating conditions, such as long periods 
of snorkelling 

During the past few years, a number of the labora- 
tories active in the CFR Motor Fuels Division have 
individually been responsible for some extremely 
interesting work on the subject of combustion- 
chamber deposits in automobile engines. This has 
led to the initiation of a new program on the study 
of surface ignition. In this field, standardization of 
terminology, a review of surface-ignition instrumen 
tation, and a study of surface-ignition reference 
fuels have been considered the projects most worthy 
of cooperative study 

It is expected that the standardization of termi- 
nology, which is covered in a report released to in- 
dustry in June, 1954, will go a long way toward clear- 
ing up misunderstandings and correlating an 
immense amount of work which is being carried out 
in the various laboratories of the petroleum and 
automotive industries. The review of surface-igni- 
tion instrumentation is proceeding rapidly, and a 
number of different types of instruments are being 


studied 
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Octane Number Requirements 


For many years, the CFR Motor Fuels Division ha 
been concerned with the octane-number require- 
ments of passenger cars and trucks as they are oper- 
ated in the hands of the public, and according to the 
specifications of their designers. In 1950, a four 
year program was established with the following 
objective 


(a) To supply statistical information on oc- 
tane-number requirements of the post-war 
car population 


To study the octane-number requirements 
of selected makes and models having new 
.design engines or transmi (new-de 
sign cars) 


(b) 


sion 


In 1951, the first year of the program, a statistical! 
urvey of 1946-1951 models was conducted Thi 
urvey gave results nearly identical to those of the 
1949 statistical survey. Data on three makes having 
new-design engines and transmissions were also ob 
tained. In 1952 and 1953, the work was devoted en 
tirely to the study of makes having new-design en 
vines and transmissions. The 1954 program in 
cluded a statistical survey of 1950-1954 model cars in 
addition to studies of the requirements of nine 1954 
makes having new-design engines and transmis 
sions. In these latter tests, it was noteworthy that 
of the cars reported to be spark-knock or surface- 
ignition limited on the primary reference fuels, 96% 
were spark-knock limited and 4% surface-ignition 
limited 

As might well be expected from a study of octane 
number requirements and the octane numbers of 
gasolines currently being marketed, the subject of 
an extension of the octane scale is becoming increa 
ingly important Two years ago, some proposal 
were suggested for trial by interested laboratorie 
and, more recently, a symposium was held under the 
auspices of the CFR Motor Fuels Division to bring 
out further ideas as to the best means of extending 
the scale. The subject has, of course, been covered 
for many years with respect to aviation fuels, but the 
operating conditions and types of equipment used 
are different for motor fuels Furthermore, the 
need for avoiding a sharp break in the scale at the 
100-octane-number point is more critical when 
working with motor gasolines. A Group has been 
organized to study this problem 


Vapor Lock Investigation 


Vapor lock and the associated problems of hot 
stalling and hot starting in passenger cars and com- 
mercial vehicles are being carefully studied by the 
CFR Motor Fuels Division. The petroleum industry 
from time to time, has indicated interest in raising 
the vapor pressures of gasoline. The advent of auto- 
matic transmissions has, at the same time, made the 
subject of stalling a much more sensitive one, and 
much more noticeable to the average driving public 
Consequently, in 1953, a very comprehensive survey, 
covering a total of approximately 140,000 cars, was 
made of the difficulties being experienced in service 
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throughout the United States. Because there was 
some question as to the uniformity of the techniques 
used, a second survey was conducted in 1954 to 
determine whether the preliminary indications were 
confirmed. In a separate program, a new technique 
was developed for evaluating the vapor-locking 
characteristics of individual cars, which permits the 
study of vapor lock, hot stalling, and hot starting 
during a single test schedule. 


Assisting Army Ordnance 


Since 1951, the CFR Motor Fuels Division has been 
actively assisting the Office of the Chief of Crdnance 
in the evaluation of vapor lock, octane requirements, 
cold-starting 


and characteristics of current and 








Because of the increased interest in lubricant 
problems, a reorganization of the Coordinating Lu- 
bricant and Equipment Research Committee into the 
Division type of structure, as shown in the organiza- 
tion chart was put into effect a year ago, and is 
proving to be extremely worth while. Organization 
meetings have been held for each of the three Divi- 
ions—-Aircraft Lubricants, concerned with lubricant 
and equipment problems in aircraft, including the 
aircraft engine; Engine Lubricants, concerned with 
lubricant and engine problems; and Vehicle Lubri 
cants, concerned with lubricant and equipment 
problems in all parts of the vehicle except the en- 
gine 

A comprehensive study of airframe lubricants and 
equipment is being carried out by the CLR Aircraft 
Lubricants Division at the request of the Air Force 
and the Navy. The purpose of this work is to deter 
mine the lubricant requirements of the various 
mechanisms built into the airplane so that changes 
in both tne aircraft or accessory design and the lu 
bricant can be made to obtain the best over-all effec 
Included in this study are the problems of 
rust prevention, high-temperature operation, and 
fret corrosion, as well as instrument-bearing and 
plain-bearing problems 


tiveness 


Bearing Corrosion 


Service data on the wheel-bearing corrosion prob 
lem, on the incidence of fretting corrosion, and on 
antifriction bearings for electronic equipment have 
been made available to the appropriate Laboratory 
Study Panels. These Panels are working on the de- 
velopment of techniques covering high-temperature 
testing of greases, fretting corrosion, rust-preventive 
properties of greases, plain bearings, and screw 
thread and gear mechanisms. A progress report 
covering the first phase of this work has been issued. 
Final conclusions on the value of the techniques 
contained in the report must await the results of 
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CRC Lubricant and Equipment Research 








future military equipment, and also aiding in train- 
ing Ordnance personnel in the conduct of this type 
of testing. Extensive tests on these problems have 
been carried out at various Army proving grounds 
and have proved extremely beneficial in improving 
the design and performance of certain military 
equipment, using combat-type gasolines. 

During the past two years, Ordnance personnel 
demonstrated that they could conduct tests of this 
type without further supervision or assistance from 
CRC personnel, and indicated their satisfaction with 
the results being obtained. Therefore, no CRC ob- 
servers were assigned to the 1954 tests run at the 
Ordnance Climatic Test Station, Yuma, Arizona 
However, recent information indicates Ordnance in 
terest in tests covering the evaluation, in Ordnance 
equipment, of fuels of higher Reid vapor pressure 
than those currently covered by the military spec- 
ifications, and a CRC Study Group its being formed. 





field tests. It must be emphasized that all these 
tests, both service and laboratory, necessarily take 
considerable time to carry out, since long life is the 
basic factor which has to be measured. Experience 
has shown that it is impossible to shorten labo 
ratory time appreciably, and still maintain adequate 
correlation with service data 

The CLR Aircraft Lubricants Division has been 
assisting the Air Force in connection with the devel 
opment of a bearing test rig for studying problems 
connected with the main thrust bearings of gas tur 
bines. The cooperative design has been completed 
and the Air Force is arranging for the construction 
of one of the test machines, which will be made 
available to industry for general research and devel 
opment work 


Oil Test Engine 


For the past few years, the need for. a special oil 
test engine has become increasingly urgent. This 
urgency became vital when the General Motors Cor 
poration notified the CRC that, after 1956, the sup 


ply of Chevrolet engines used for L-4 testing for 
Sludge and bearing corrosion would no longer be 
available. A special survey team visited about 40 


different oil company and engine company labora 

tories during 1952, and, in view of the information 
secured in these interviews, reported certain basic 
requirements. An Engine Design Panel was author 

ized to make arrangements for a design study with 
suitable manufacturers and to come up with a suita 

ble design, keeping in mind these basic require 

ments. Asa result of this work, a manufacturer was 
selected, a design approved, and a prototype engine 
built. 

Twenty-five of the new CLR Oil Test Engines are 
now in the hands of a number of laboratories co- 
operating in the work of the CLR Engine Lubricants 
Division. This first batch of engines is being used 
primarily in a technique development program, with 
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the expectation that a test will be available to re- 
place the L-4 test before the end of 1956. Prelimin- 
ary results are satisfactory, and it appears that the 
engine will prove very valuable for oil test purposes 


Increased activity can be anticipated during the 


next few years as the various CLR Groups start u 

ing this engine to study wear, cleanline and oxida 
tion problem A paper discussing the development 
of the engine was presented to the Fourth World 


Petroleum Congre 


Varnish And Sludge 


An important project of the CLR Engine Lubri 
cants Division covers an investigation of engine 
varnish and sludge Its objective is to develop 
“know-how” which will permit a laboratory to ob 
tain in laboratory engine tests the types of engine 
condition, such as deposits, wear, etc., which are en- 
countered in several types of engines in variou 


types of field service. A comprehensive program is 
under way to explore the effects of equipment vari- 


ables, and to check reproducibility and repeatabil 
ity. Tests have been set up on a statistical basis 
Standard data forms have been prepared and di 


tributed to participants as an aid in providing uni 
form data, and simplifying the analysis work. Re 
producibility among laboratories with respect to pis 


ton varnish and side-cover sludge ratings has been 
improved by the use of photographic reference 
charts, which are now being made available to all 
participants. If this rating system proves satisfac- 
tory, it will be expanded to include other engine 
items 


Cam Wear Data Sought 


A study of a specialized form of wear has recently 
been undertaken by the CLR Engine Lubricants 
Division. The engine manufacturers have indicated 
that a problem of excessive wear on cams, cam fol 
lowers, and gears has developed in higher horse 
power output engines now being installed in passen 


ger cars. Preliminary surveys showed that engine 
design, lubricating oil, and metallurgy all had a 
definite effect on the problem, and a cooperative 


project to obtain some organized field data was set 
up. Approximately 300 ears, representing eleven 
different makes and models, will be run on a number 
of engine-o!l combinations for a period of at least 
a year. Four test oils will be used and specially se 


lected lifters installed in various cars prior to the 
test. The cars will be driven in normal passenger 
car service in various areas throughout the United 


States 


Railroad Diesel Lubricants 


the Association of 
Engine Lubricant 
ubject of lubricat 

The broad objec 


Recently, at the 
American Railroads, the CLR 
Division has agreed to study the 
ing oils for railroad diesel engines 
tive of this project is the determination of the 
mutual interdependence of different types of lubri 
cants and different types of railroad engines under a 


request of 
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2A evyverem 


variety of operating condition recognizing the 
mutual effect of railroad fuel As a preliminary 
tep, a survey of field experience will be conducted 
ummarize the available information on the 
problem. Then, if warranted, field service tests will 
organized, to permit the development of field 
ervice techniques capable of predicting results rep- 


‘ 


Lo 


pe 


resentative of railroad service, and the concurrent 
development of laboratory techniques capable of 
evaluating the effects of lubricating oil, engine de 


ign, and operating conditio: 
Over a period of years, the CLR Ordnance Lubri 
cant Performance Group cooperated with the Ord 


nance Corps in the investigation of the engine-lu 
bricant relationship in Army engine At the com 
pletion of various phases of the test programs, CRC 
Inspection Teams reviewed the tests and inspected 
the engine Results of this work indicated some 
engine modifications were necessary for optimum 
performance, and these changes have been included 
in the new engine design The various project 
initiated in connection with this work were carefully 
reviewed at the time of the reorganization of the 
CLR and the purely advisory functions were tran 

ferred to the Engine-Fuel-Lubricant Relationship 
Group. The remaining activities have been consoli 


dated into one project coming under the 
of the CLR Engine Lubricants Division, 
future program will depend upon request 
Ordnance Corps 


upervisior 
and the 
from the 


Rear Axle Survey 


A number of companies in the petroleum industry 
have indicated concern with rear-axle failures in 
passenger cars. Information submitted to the CLR 
Vehicle Lubricants Division has indicated that 
while a few years ago the lubricants meeting Mili 
tary Specification MIL-L-2105 were performing sat 
isfactorily, due to an increase in power output and 
speed, there has been a general trend towards dif 
ficulties under conditions of high-speed operation 
Also, the load-carrying ability of gear lubricants has 
been taxed by the additional loads being imposed in 
both commercial and military vehicles. Plans have 
been made for comprehensive surveys of these prob 
lems, and studies of the reproducibility and severity 
level of the two techniques in current use for mea 
uring load-carrying capacity in rear axle under 
conditions of high speed, and high torque and low 
speed, are under way 


Automatic Transmission Fluids 


The CLR Vehicle Lubricants Division is also study 
ing the subject of automatic-transmission unit 
and power-steering units and their fluids. A test 


technique using a commercial transmission unit ha 


been tentatively established The first work ha 
been done on common reference fluids, including 
acceptable, unacceptable, and borderline oils, the 
object being to determine whether this transmissio1 
can be used, and what modifications are necessar’ 
to make it suitable for employment as a test appara 
tus. This work is proceeding smoothly, but, of née 
cessity, each test is of a fairly long-term nature 
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The Napier Deltic triangular diesel 





The White V-6 truck diesel engine 





Continental's Four-stroke V-8 diesel 


HE trend in diesel engines is definitely toward 
Rane more power from given space and weight 
the SAE Golden Anniversary Diesel Engine Meeting 
proved 

The Meeting was held Nov. 3—4 in the Chase Hotel 
in St. Loui It drew engineers interested in truck, 
bus, and locomotive diesel They came from all 
over the country, and the views they expressed were 
as varied as their backgrounds, which included 
training in at least 10 countries besides the United 
State Germany, Hungary, India, Egypt, China, 
England, Canada, Switzerland, Austria, and Holland 

Truck diesels are assuming V shapes to put more 
power in a shorter under-the-hood space They 
and all other of diesel engines discussed at the 
Meeting are ip to deliver more power out of 
a given amount of metal 


type 


peeding 


Continental has developed a four-stroke-cycle V-8 
diesel that delivers 200 hp at 2600 rpm and weigh 
1525 lb. Earl Ginn, who described the engine in 
one of the Meeting’s five sessions, revealed that thi 
diesel engines otto-cycle counterpart operate at 
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New 
Shapes 


Make 


Diesels 


More 


ompact 





isfactorily up to 3600-4000 rpm He foresaw the 
diesel version operating close to the same range 
eventually 

The Continental engine incorporates an “energy 
cell” in the head opposite the injector The cell 
absorbs and delays ignition of part of the fuel and 
air charge It levels off cylinder pressure thu 
reducing stresses on operating part it was ex 
plained 

White has brought out two-stroke V diesel both 
a four-cylinder and a six-cylinder versio1 The 


four-cylinder diesel delivers 170 hp and weighs 1090 
lb in principally aluminum construction and 1355 


lb when some major components are Ca 


Corresponding weights for the six-cylinder 255-hp 
diesel are 1530 and 1900 lb, a iven by W. I Bul 
rows and H. W. Hanners of Whit« 

From rear of flywheel housing to front of fan, the 
four-cylinder White diese] is 42 | long. The 
cylinder diesel is 52% in. long 

The White engine 1 i idaptation of a Ky! 





ov 





SCHNUERLE SYS 


rEM OF LOOP SCAV 
ENGING used in 
White diesel was ex 
plained by Prof. A. W 
Hussmann of The 
Pennsylvania State 
University, after pres 
entation of the de - 
scription of the Whit« 


INLETS 


engine. Above facsim 
ile of his sketches il EXHAUST A/R 
lustrates the Schnuerle oT ™ 
system in cross-section 


at the left 
air is directed against 
wall opposite exhaust 
ports Rising piston 
forces air upward. Al: Z 


doesn't escape via ex 


Scavenyue 


haust ports until it ha 
thoroughly cavenged 
the chambe! 

rhe Schnuerle system prevents the scavenge al 


are opposite inlet ports 


Hussmann worked with Schnuerle in Germany on application of the 


The Germans used it for truck and marine engine for an aircraft engine of 2500 take-off hp 


CRC Turns to 
Filter-Type Smokemeter 


In response to numerous unfavor 
able comments about the CRC (photoelec 
tric) Smokemeter, the CFR Diesel Fuels 
Division of the Coordinating Research 
Council reviewed other instruments for 
measuring smoke in diesel engine exhaust 
he idea was to recommend a more suit 
able type of instrument 

Of the several types considered, a 
continuous filtering type tape recording 
smokemeter has been tested cooperatively 
and found superior. It appears suitable 
for development of engines, for improve 
ment of fuels, and as a service tool for lo 
cating faults in engine maintenance and 
operating practices 

The Division's investigation will 
culminate in a recommendation by CRE 
defining the construction and mechanism 
of a continuous filtering-type smokemeter 
adapted to quantitative measurement of 
smoke in diesel exhaust gas, it was re 
ported 

The work has been done with the 
Von Brand Continuous Filtering Gas Sam 
pler. But, it was explained, the recom- 
mendation will not restrict construction of 


the instruments CO any one source 








I 
right above’ or where inlet and exhaust ports are on the same side of the cylinder 
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hort circuiting as is possible where exhaust ports 


cavenging system to various diesels 





Maffei design It 
cavenging 

Both the Continental and the White diesels are 
aimed at saving cab length. Now that legislation 
restricts over-all vehicle combination length, a few 
inches saved on cab length afford an appreciable 
increase in maximum legal cargo-carrying volume 

The Napier Deltic has assumed an even more un 
usual Shape for a diesel. It is triangular. On each 
ide of an equilateral triangle lies a bank of cylin- 
ders containing opposed piston At each corner 
of the triangle is a crankshaft serving the two ad 
jacent banks of pistons 

Deltic engines appear in nine-cylinder and 18 
cylinder form The 18-cylinder engine produces a 
maximum of 2730 bhp. It weighs 8860 lb. Maximum 
peed is 1500 rpm 

The engine is in British naval and locomotive 
use. The repair-by-replacement philosophy under 
lying its design makes it easy to maintain, claimed 


employs Schnuerle-type loop 


Napier’s Ernest Chatterton 
An engine speed of 1500 rpm didn’t impress Ame! 
ican diesel men as “fast.” But 1500 rpm is “high 


speed” to builders of European railroad diesels, re 
ported Richard Herold of Sulzer Bros. Ltd. of N. Y 

When American builders mentioned “high speed 
in regard to diesels, they referred to speeds ap- 
proaching those of gasoline engine speeds as high 
as 5000 rpm. If diesels are to run this fast, we must 
know more about what happens within the com 
bustion chamber after the fuel has been injected 
and before it starts to burn, they agreed 

Part of this ignition lag is due to fuel vaporiza 
tion Part is due to the occurrence of chemical 
changes, researchers from the University of Wiscon 
in and the Bureau of Mines Petroleum Experiment 
Station at Bartlesville, Okla. agreed. They reported 
on experimental studies conducted in actual en 
gines and in bombs and on analytical studies em 
ploying digital computors for elaborate calcula- 
tions 

Their conclusion: Major differences between fuels 
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of varying cetane number lie in the way in which 
they release chemical energy during the very early 
reactions 

The researchers were careful to explain that the 
physical effects delaying ignition occur simultane- 
ously with the chemical effects. They refer to the 
first part of the ignition delay period as the “physi- 
cal delay” andthe later part as the “chemical de- 
lay” only because of the difference in the predomi 
nating effect. The physical delay period—that is 
the vaporization period—doesn’t vary much from 
fuel to fuel, even when the fuels differ considerably 
in volatility 

Prof. P. S. Myers of the University of Wisconsin 
reasoned that this might be due to the fact that 
we rate the volatility of a fuel at room temperature 
At the temperatures prevailing in diesel combustion 
chambers, rate-of-vaporization differences may be 
much smaller between fuels. 

Continuing he said, if you squirt a droplet into 
the air, you can’t boil it. There's nothing to con 
duct heat to the liquid from the surrounding vapor 
Therefore there’s a limit to how fast you can vapor 
ize fuel droplets in air. But this limitation doesn't 
exist on a metal surface. 

With metals, there’s an optimum temperature for 

- vaporization, he commented. Below a certain tem 
perature, metal won't vaporize fuel at all, of course 
But above a certain higher temperature, metal won't 
vaporize fuel quite as fast as within an intermediate 
” range. 

Maybe the M.A.N. “Whisper” engine succeeds be- 
cause its pistons operate in this optimum tempera 
ture range, he mused 

He suggested that there’s a need for large-scale 
turbulence to carry fuel to metal surfaces, rather 
than a need for small-scale turbulence to mix fuel 
and air 




















B&O Tries 


Variety of Air Filters 
The Baltimore and Ohio Railroad 
is service testing three types of air filters 


in addition to the usual panel-type filters, 
it was announced in a progress report by 
Pell Kangas. The three are: centrifugal 
filters, oil-bath filters, and electrostatic fil 
ters. 

Final criterion will be wear rate 
of engine parts. Meanwhile, B&O re 
searchers are keeping tabs on the dust by 
installing oiled glass slides before and 
after air cleaners. These they examine 
microscopically to catalog dust particle 
sizes. Eventually they hope to determine 
which particle sizes predominate and 
which cause the most wear. Then they 
will have a check on which type -of air 
cleaner is best for their particular service. 

Discussion of the B&O test pro 
gram brought a plea for a cooperative test 
program in which a number of filter manu 
facturers and dieselized railroads would 
participate, Lab engine tests run with a 
variety of types of dusts would give re 
sults that each railroad could use for each 
area in which it operates. 


This Article . 


is based on the following papers presented at the SAE Golden Anniversary Diesel Meeting, held 
at St. Louis, Mo., November 2-4, 1955 
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Turnpikes and Traffic 


a RNPIKES and traffic are giving modern engine 
a hard time, but automotive and petroleum engi 
aware of these difficultic are ‘irded te 
them. This was most clear from papers and 
discussion at the SAE National Fuels & Lubricant 
Meeting, held in Philadelphia on Nov. 9 and 10 

For example, a common type of operation consist 
of sustained high-speed driving—often on turn 
followed by a long stretch of idling, when 
dense Coupled with this is the 
tion found underneath the hood of 
Fig. 1) Result 
tem, ripe for vapor 


nect Well 


meet 


pike 
tram 


micrea 


become 
ed conve 
high 
often, is an overheated 
lock or Kindred trouble 

These with 
compre need 
today 


modern powered cars (see 


fuel sy 


and high 
Oline. As 
oline 1 


engine 
ion ratio 
out in 


their high 
high 
refinerte 


powell 
octane ga 


turned uch ga 


1935 


1945 


I955 


1965 


pre 


Fig. 1—As the years go by, the space underneath the hood is becoming 
more and more congested. This reduces the volume of air that should 
help to ventilate the carburetor 
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highly sensitive This means that a gasoline rating 
high in octane numbers in one engine may rate much 
lower in one of different design 

Alleviation of difficulties involvi: the fuel are 
being sought directly through gradual improvement: 


in engine and fuel. Another more radical approach 


is by the development of fuel injection. Many com 
panies are working on fuel injection, finding, a 
usual with any new development, that it is solving 
ome problems and introducing new ones of it 
own 
As contrasted with high-speed driving on turn 


pikes, much other driving consists only of short trips 


at low speed. The engines never get a chance to 
warm up thoroughly. Curse of this so-called severe 
light-duty operation is low-temperature sludge 
deposits formed in the crankcase, on push-rod 


rocker arms, and timing gear area 


Hot Fuel Handling Problems 


Extensive surveys to find out the extent to which 
cal uffer from vapor lock, hot stalls, and poor hot 
tart how that cars and ga fairly well 
adapted to each other and to the needs of the driv 
ing public. Oddly two high-volume car 
howed up appreciably better than average, while 
everal luxury models were worse than average 
Despite the low overall incidence rate of vapol! 
lock, continued study is justified because (1) of the 
high nuisance value of vapor lock 
i and (2) it appear more 
time goes on, 
abolition 


olines are 


enough, 


ional 
will 
ple nty of 


even occa 
that it 
unle 


become 
erious a attention 
viven to it 
That there is a tendency toward more vapor lock 
ing is shown by Fig. 2. Note that postwar cars are 
worse in this respect than prewar model Some of 


the reasons might be listed as follows 


1. Increased engine power and power utilization 
by auxiliaries 


2. Cooling system capacities have not, in many 
cases, kept pace with increased engine power and 
heat-dissipation dutie 

3. Decreased engine compartment coolant alr 
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Test Modern Engines 


effectivene 
tion 


, due to styling and auxiliaries disposi 


4. Increased engine operating temperature 


his problem is also being studied by a CRC com 
mittee—the CFR-MFD Volatility Group. It has de 
veloped a proposed technique that appears to furnish 
i usable guide for determining passenger-car hot 
fuel handling characteristics under level-road op 
eration. 

In the opinion of this group, at a given atmos 
pheric temperature, the factor having greatest in 
fluence is the temperature of the fuel in the fuel 
ystem. This temperature is, in turn, influenced by 
the type of operation the car was subjected to prio! 
to the trouble, by the length of the soak period, wind 
velocity, and altitude 

Engines of the future, one car designer reported, 
ire being based on fuels of substantially the volatil 
ity characteristics now available. Any increase in 
rasoline volatility, he felt, would result in a corre- 
ponding limitation on styling, power, or acce 
onvenience of the car to come. 


sOTY 


Gasoline Sensitivity 


As already noted, gasolines of high octane number 
are needed by high-compression engine 

ire quite sensitive (see Fig. 3) 

This condition is aggravated by the 
if torque converters, which prevent engine loading 
it low engine speed This shifts the speed of maxi 
mum octane requirement from low to high speed 
In addition an increase in breathing efficiency ha 
raised power output for a given engine. This means 
higher combustion temperatures, and thus a greater 
knocking tendency 

The automobile industry i 
make engines mild, so they will give a high rating 
to a sensitive fuel. Included are: better utilization 
of water jacketing to minimize hot spots, improved 


uch a 


vreater use 


doing many things to 


‘arburetion, and improved muffler design This 
oncentration on attaining mildness is producing 
results. Even relatively sensitive fuels rate within 
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engines. A 
fuels even 


0.5 Research octane number in today’s 
few engines are so mild that they rate 
higher than the Research rating 

This trend toward milder engines must be con 
tinued, for there seems to be little hope for relief 
from the fuel end. The trend is toward catalytic 
cracking and reforming processes: These produce 
an increase in aromatic and olefin contents of the 
fuel that is responsilbe for the sensitivity. This 
gasoline is reported to knock more in the high-speed 
range than at the lower speeds. However, one dis- 
cusser suggested that, as far as the customer is con- 
cerned, the medium-speed range (under 2000 rpm) 
is critical, even with automatic § transmissions 
Thus, the rating of highly sensitive fuels in this 
range will be most significant 

A method by which the knocking characteristics 
of automotive engines may be compared in relation 
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INLET VALVE 


it 
deen 


Fig. 4—In the 
sprayed toward the 


system. fuel is 
carried into the 


fuel. injection 
inlet valve and is 
cylinder by the air during the intake stroke 


port-injection type of 
back of the 
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to the Research and Motor Method engines was de 
cribed. From this study it appears that two knock 
Lest methods must be used to fuel quality 
control as it is recognized by today’s passe 


achieve 


nger-cCal 


engine 

The method shows the relationship of engine o¢ 
tane requirement, fuel sensitivity, and engine seve 
ity In a Single graph 

The chassis dynamometer is now being used by 
more than 12 petroleum companies to allow road 
ratings to be obtained in the lab. It appears that 
the rating ire comparable to those obtained or 
the road Extensive use of these dynamometer 
hould greatly aid the conducting of gasoline irvey 
and the evaluation of refinery stocks for optimum 
Hblending. The saving in time and money is consider 
able, and the ratings can be obtained without the 


} 


ual weather and traffic headache 


Fuel Injection 


Carburetor 
full-throttle 
manifold pre ire 


impose limitation on high-speed 


we ‘ + 
tI the exces ive inie 


Lirflow 


operatior because 


drop at the high required 


Also, the hot spot that assists carburetor vaporiza 
tion under some conditions heats up inducted alr 
and reduces ma Lirflow Result is that engine 
efficiency and maximum output are seriously limited 


the other hand, allow 


manifold design 


Gasoline 


complete 


Injectior on 


freedom in inlet 


Actually, fuel injection for gasoline engine 
not new. The Wright Brothers used it in their air 
craft engine of 1903. The real problem has been 
and still i cost 

Described at the meeting wa tem with port 


model, it 
much as a 


down. Even thi 
was speculated, would cost about twice a 


injection to keep cost 


four-barrel carburetor, if produced in comparable 
quantitie: 

In thi tem, which was reported to work quite 
well below 5000 rpm, the fuel is sprayed toward the 
back of the inlet valve, a hown in Fig. 4. From 
there it is carried into the cylinder by air during 
the intake stroke Since 5000 rpm is higher than 
needed for most automobile engine it was ex 
plained that there is no reason to go to a direct 


with its higher cost 
ted for gasoling 


Injection tem, 


Advantages li injection include 


l. Increased stylir freedom, by allowilt owe! 
hood line 

2. More liveling because of instant response 
of the engine to fast or slow throttle movement 

3. Some mechanical octane advantage is gained 
because of the absence of heat on the intake mani 
fold. These can be used to increase the compressio! 


ratio for better output and economy 


4. Spark timing can be advanced iderably 


without detonation 


con 


5. Full or partial cut-off of fuel flow during dé 
celeration can be accomplished automatically. Thi 
will reduce unburned hydrocarbons in the exhaust 
gas and thus help alleviate smog formation 


6. Some increase in power output from an engine 
of the same displacement. There was no agreement 
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as to how much, estimates ranging from 3-5% to If, however, the system does have sufficient flexi 


25% bility to allow the use of fuel of higher vapor pre: 
sure, it will be possible to include butane which 1 
7. Some gain in economy. On one stock carbu being produced in large quantities in the catalytic 
reted engine converted to fuel injection, a 5—-15% reformers being built 
ain in mpg was attained ‘his possible modification in gasoline will have 
to take place gradually, one discusser warned, be 
8. Allows higher end-point fuels to be used be cause of the millions of cars with carburetors that 
‘ause atomization and distribution are not depend- Will be on the road for years to come 
ent on induction air. However, one discusser re Important items in the design of a fuel-injection 
ported a drop in power output when he used such ‘5YStem were reported to include 
fuel 


1. Minimum number of reciprocating parts, which 


hould have minimum mass 
9. Allows the use of higher vapor pressure fuels 


because of the pressurized fuel system, according 2. Substantial pressure available for atomization 
to one speaker. Higher octane rating of these fuel at low speed 

reduces the tel requirement and promotes cleaner 

burning and a reduction in combustion-chambe! 3. Ability to feed excess fuel to individual nozzle 
deposit This point was questioned by another for cold starting 


peaker, who has not been able to get any marked 


4 Low cost 
improvement in the vapor-handling properties of 


the fuel-injection system 9. Reliability Since present carburetor are 
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tremendously reliable, fuel injection systems will 


have to become just as good, in short order. 


The great fallacy in much of the thinking about 
fuel injection, according to one speaker, is the as- 
sumption that all you have to do is to get any sort 
of fuel into the cylinder, and from then on the op 
eration will be just lovely 

Actually, he continued, many of the faults laid 
to the carburetor and intake manifold have existed 
within the combustion chamber. Thus, such cure 
as applying heat or increasing fuel volatility often 
helped the function inside the cylinder as much a 
the fuel distribution 

In the compression-ignition engine the air in the 
chamber is so hot and thick that there is little pens 
tration. When fuel injection is applied to the gaso 
line engine, however, the spray is carried right acro 


the combustion chamber air space until it strikes a 
metal wall. Simple experiments show that conden 
ation on the wall may be expected unless the wall 
are at or above the boiling point of the fuel. On 
the other hand, if there is initially a dry mixture of 
fuel vapor and air--as with the carburetor——the 
walls need only be at the minimum dry vapor tem 
perature for condensation to be avoided. It is to be 
noted that unvaporized fuel in the combustion 


chamber is usele 

To attain as good mixing with cylinder injection 
as with the carburetor takes a bit of doing. It re 
quires injection early in the intake stroke and a 
certain degree of swirl turbulence 

Thus, this speaker said, he doubted if present fuel 
bolling points can be changed injection 
firing 


much by 
irregular 


Lower volatility would result in 
carbon deposit and crankcase dilution, just as in 
the past 
Sludge and Other Deposits 
One and one-half pounds of sludge may be ob 


tained from a relatively dirty engine. Where does it 


come from and why does it form? Although sludge 
is an old problem, it is still forming and it is still 
tood Moreover, since current design 1 


misunder 
in the direction of longer, more powerful engine 
from combustion 


there is a chance for more debri 
products to escape into the crankcase, if oil capacity 
is not increased. Thus, the potential engine sludge 


problem appears to be increasing 

Full-flow oil filters and, where desirable, high 
temperature thermostats are helping the matter 
Unfortunately, car manual recommendations of 


appear to be counter 


2500-5000-mile oil changes 
acting some of the good being done, even though 
the manuals do point out that more frequent 


changes are needed in cold weather. It seems the 
average motorist tends to pass over the latter part 
of the statement—until after he gets in trouble 
with a thoroughly sludged-up engine 

A series of 50,000-mile field tests with 30 
driven with a variety of oils ranging from base oils 
up to and including Series 2 level lubricants pointed 
to one additive combination that gave superior 
cleanliness ratings. This oil contained an inhibitor 
and a large amount of dispersant Engine parts 
were almost as free from sludge as those normally 
found after 1000-2000 miles of operation with a new 
engine. And this, despite the fact that the tests were 
run on engines without filters, and oil was changed 
at 4500-mile intervals. Actually, the parts were 


cars 
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clean but covered with dirty oil, with a few light 
sludge ripples in some spots. 

Corroboration of the antisludging action of the 
high-additive oil (tentatively labeled MS-LD—mo- 
tor-severe-low-duty, a service classification that it 
was suggested might be needed if severe low-duty 
oils become accepted) also came from a taxicab 
fleet operator. He said that he had had a sludge 
problem until he turned to oil falling into the MS-LD 
classification He reported that it is no longer 
necessary for his mechanics to drop the oil pan 
periodically and to clean out the oil lines 

Although running of such extensive field tests is 
most instructive and helpful in solving the engine 
deposit problem, it is also expensive and time-con 
uming. Therefore, it was reported that the CRC 
currently has groups working on the development 
of lab engine tests that will be able to duplicate the 
type of deposits encountered, particularly in mod 
erate-temperature, stop-and-go driving. 

The need for low-temperature engine operation 
tudies is also taken into consideration in the newly 
developed CLR single-cylinder oil test engine. The 
oil pan is completely encased for gas or water cooling 

or live steam heating. In this way a large surface 
area can easily be cooled or heated 

Recent studies of the mechanism of sludge forma 
tion show that the bulk of low-temperature sludge 
is formed from fuel combustion residues if a high 
quality oil is used 

Although it used to be supposed that the sludge 
was formed in the combustion chamber and blown 
as Solids into the crankcase, this study shows that 
the lube oil is probably the medium through which 
the deposit-causing agents from the fuel travel to 
form deposits When they enter the oil 
these forming agents are low-molecular- 
weight volatile material completely soluble in 
mineral-oil. Favorable conditions exist in the oil 
for oxidation and polymerization reactions—acids 
oxygen, emulsifying catalysts, and promoters, such 
aS metals and metal salt oxides of sulfur and 
nitrogen are all present to convert the oil-soluble 
products into insoluble Thus, it is clear that an 
inhibitor in the oil prevents sludge formation by 
controlling sludge-formation reactions from taking 
place 

Several 
nitrogen in sludge 
that they have found no 
did not contain significant 
matter what the operating conditions were 

Although both fuel and oil contain nitrogen, it 
appears that the nitrogen comes from the air which, 
during combustion, forms nitrogen oxides. These 
oxides then react with unsaturated fuel constituent 
to form products that play an important part in the 
formation of these deposits 

It was concluded that appreciable nitric oxide i 
formed in engines operating at normal spark timing 
with lean mixtures, the amount depending most 
directly on the load applied. There appears to be 
little hope for reducing them from changes in en 
gine conditions, since optimum economical opera 
tion seems to be in the range of high nitrogen 
fixation. Moreover, at the low temperatures char- 
acteristic of average driving, it appears that lean 
mixtures, with a consequent high nitrogen oxide 
content, contribute must to the formation of varnish 


engine 
deposit 


the presence of 

oO far as to Say 
deposits that 
nitrogen, no 


tigators reported 
One even went 
crankcase 
amounts of 


inve 
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Truck and Bus Experts Refine the Art of 


Preventive Maintenance 


At SAE Transportation Meeting, St. Louis 


Two 


1. 


One was that the best basis for the spacing 
of inspections depends on the type of service 
the vehicle performs. Straight mileage is best for 
ome fleets. Others should be put on a mileage 
time basis. Still others thrive on dated inspection 


Besides these new ideas on 
nance, the Meeting brought out 
variety of other ideas and products 

A differential interconnecting the 
pressor, and output shaft of a gas 
plant enables the turbine to operate at 
it is most efficient, while the output 
anywhere in the wide range of speed 
may demand 

Willys is developing a mechanical 
the Army mule to carry infantrymen’s gear. It looks 
like an enlarged version of a child’s wagon but it 
25-hp engine and four-wheel drive enable it to cover 
inder its own power almost any terrain a man can 
traverse 

New tire cord materials run cooler and resist wear 
better. Tiny slashes cut or molded into tire treads 
improve traction 

Provision for safety belts in 1956 models of pa: 
cars will encourage their use and give us 
tatistics on which to evaluate them, it is hoped 


preventive mainte 
information on a 
For example 
turbine, com 
turbine power 
speeds where 
shaft rotate 
the vehicle 


substitute for 


enger 


Scheduling Preventive Maintenance 
How to schedule preventive maintenance checks 
was debated in technical sessions, committee meet- 
ings, and extra curricular gatherings for much of 
the three-day meeting. The consensus seemed to be 
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new concepts in preventive maintenance were aired at the SAE Golden Anniversary 
Transportation Meeting held Oct. 31—-Nov. 2 at the Chase Hotel in St. Louis. 


The second concept—-termed “clinical in 


a spection” for want of a better term—is that 


with modern integrated maintenance instrumenta 
tion it’s possible and profitable to check an engine 
condition without tearing it down 


that the basic consideration must always be mileage 


Some fleets, like Consolidated Freightways, whose 
trucks are engaged chiefly in over-the-road service 
find mileage alone the best basi Other fleets find 
they need to put at least the lubrication and the 


check on a 
performed 
or a certain period 


inspections in the “B” maintenance 
mileage-time basi That is, the check i 
after completion of so many mile 


of time, whichever comes first. The reasoning ad 
vanced was that a city delivery truck that cove! 
only 600 miles in a month needs lubrication atten 
tion once a month, despite its low mileage 

The trucks the Willett Co. operates in Chicago 
and the Atlantic Refining fleet are among the user 
of mileage-time schedules, it was explained 

Still other fleets operate so regularly over their 
routes that operators can translate miles into time 
and schedule maintenance checks by date When 


an operator can predict his work this way, Warren 


Taussig brought out in presenting his paper, he can 
put a tolerance of a day or two on his dates and ar 
range an even flow of work through his shop. The 


surlington Lines truck 
these reason seside 


easy to tell outlying 


fleet uses a date system fo! 
cheduling by date makes it 
hops when to make checks and 


to Keep track of whether they do make them on 
time 
Most fleets stick to a mileage or mileage-time 
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Of 





SMALL ELECTRICAL MODEL 


basis for their “C” or more extensive, I frequent 
preventive maintenance check, discussion disclosed 
It was clear that the “B” and “C” checks as out 


lined in the SAE Recommended Practice on Preven 
tive Maintenance and Inspection Procedure are still 


the basis for the procedures used by many fleet 
However, most fleets have found it feasible to ex 
tend the maintenance intervals Thi fact wa 
brought out in a meeting of the group working on 
i revision of the Recommended Practice, the Pre 
ventive Maintenance Subcommittee of the SAF 
rransportation and Maintenance Technical Com 
mittee 

Subcommittee members recalled that the Recom 
mended Practice was originally formulated during 
World War II in cooperation with the Office of De 
fense Transportation to help small fleets preserve 
their equipment rhe Subcommittee intends to 
revise the SAE document to reflect the extensions in 
maintenance intervals made possible by postwal 
improvements in component design, lubricants, and 
material 

Maintenance experts were enthusiastic over elec 
tronic ignition analyzer compression fKaLees, and 


other shop inspection equipment. As Emil Gohn of 
Atlantic Refining expressed it Originally preven 
tive maintenance relied averages Now instru 
ments make it possible to treat engine as a 
unit.” 

rhe 
operating 
pection, it’s a 


on 


each 


that if an engine is 
‘alls for an in 
down 


was 
schedule « 
tear the 


general sentiment 
weetly when the 


mistake to engine 
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The wiser practice is to check the engine with instru 
ments and leave it alone if they indicate it a 
healthy as it seem This kind of inspection is bet 
ter for the engine, and it saves labor 

If the instruments show an engine has an ailment, 
their precise diagnosi aves the mechanic time 
In these days of high labor cost it cheaper to lo 
cate engine problems by instrumentation than te 


tinker, E. C. Paige of Ethyl pointed out 

Noting that instrumentation now available fo! 
maintenance use is about the same as that manufac 
turers use to develop vehicle Paige warned main 
tenance men not to try to use it to make a “hot rod 


out of equipment intended to do the work of a truck 
True, you can get more performance by cheating on 


the settings recommended by the manufacturer 
but only at great sacrifice in life, he said 
Maintenance men who have already invested 
heavily in instrumentation counseled that you get 
good results from it only if you train your mechan 
ics thoroughly in its use. Otherwise you get faulty 
indications and incorrect interpretation Eventu 


ally all you have is an expensive dust collector 
While most of the discussion of instrumentation 
centered on console-type, special-purpose units, the 
more basic measuring devices were not overlooked 
Walter E. Davis of the Cleveland Transit System 
told how his mechanics use a portable surface 
pyrometer to check cooling tem component 
They also check condition of fuel injectors on two 
troke diesels by measuring exhaust outlet tempera 
ture He suggested, too, that pyrometers would 


help in checking the mating of dual tire 


There’s one piece of instrumentation operator 
expressed need for— a device to measure brake sy 
tem lag time. As it was explained in a meeting of 


the SAE Transportation and Maintenance Techni 
cal Committee: The decelerometer checks the end 
product, stopping distance. The pyrometer indicate 
energy absorption by the brake lining. The pressure 


gage measures air pressure. The missing measure 
ment is lag time 

If you could measure lag time, you could track 
brake trouble to it ource in plumbing, lining, or 
other location 

Another thing fleet operators would like is a 
method for checking brake diaphragm Often 
brake diaphragms show no visible signs of deteriora 
tion before failure. Yet there is no non-destructive 
test for measuring the life left in them. This is the 
operatol! problem 

It was revealed that one large West Coast fleet 
accomplishes diaphragm checks by setting each 
brake to emergency each week and charging the 
brake chamber with air from a shop compressor to 
a pressure beyond what the driver can exert. But 


this method is feasible only where each axle has it 
own emergency relay valve 

If the Interstate Commerce Commission decree 
that braking systems of combinations be equipped 
axle by axle with emergency relay valves, then thi: 
West Coast method of diaphragm testing may serve 
But if the American Trucking Association’s counter 
proposal that tractors and trailers be equipped unit 
by unit with the valves prevails, another method of 
checking diaphragms will be desirable 
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Carl Lindblom of International Harvester noted compressors are maintained so that no oil gets into 
iter that the Automobile Manufacturers Associa the compressed air. Keep brake air as clean as you 

1 ha nnounced a new brake system allowing the can and use the new neoprene diaphragms, was the 
Iriver of a truck-trailer combination to make at idvice given 
least one controlled stop after the regular service Running as an undercurrent through all talk of 
rake system has failed rhe new system was de maintenance practices was a caution against ove! 
eloped cooperatively by vehicle and brake manu maintenance Julius Gaussoin of Silver Eagle truck 
facturers and vehicle operators. ) lines voiced the apparent feeling of many when he 

Brake diaphragms last longer, it was agreed, if commented It doesn't pay to maintain a vehicle 


CONTINUED ON PAGE 68 


Meeting Participants Tour Bus and Trolley Shops 





ON TOUR OF ST. LOUIS PUBLIC SERVICE CO.'S SHOPS, RAIL STREETCAR WHEEL AND BRAKE 





METAL SPRAYING SPARE STREETCAR BOGEY 
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Disclosures 


Made at the Transportation Meeting included: 


Differential Gas Turbine This type of powerplant as conceived by David W. Hutch 
inson of The Turbex Corp. of Mamaroneck, N. Y., makes output shaft speed a function of 
the difference between turbine and compressor speed. Therefore output shaft speed can 
vary over the wide range demanded by ground vehicles without throwing turbine speed 
out of the near-design speed range where—and only where—it is efficient 


This is accomplished by a differential interconnecting turbine, compressor, and output 
haft 


The differential also provides high power for accelerating the compressor when it’s most 
needed—that is, while the output shaft speed is low. 


No such powerplant has yet been built. But Hutchinson has computed its estimated per 
formance from that of aircraft powerplant component 


Mechanical Mule—willys nas developed a new kind of vehicle to carry small weapons 
and infantrymen’s gear over all kinds of terrain. Briefly it’s a platform about 40 in 
wide and about twice that long set above four wheels. The whole wagon is only 27 in. high 
It weighs 750 lb and can transport 1000 lb. Because of the vehicle’s four-wheel drive, all 
of the weight is available for traction 


The driver can ride on an easily set up folding seat on the platform. Or he can walk be- 
ide the vehicle. Or, by tilting the steering wheel downward and backing the vehicle 
he can guide it while crawling after it 


A 4-cyl, 25-hp aircooled engine drives the vehicle at any speed from 1 to 25 mph. On a 
reasonably good road, the vehicle gets 18 mpg of fuel 


In a movie shown following presentation of a paper on multi-wheel drive vehicles by 
H. C. McCaslin and G. W. Scharbuck of Willys, the Mechanical Mule climbed readily up 70 
deg or steeper hills in low gear. It also ran through a swamp in water over 1 ft deep 


So far, five units have been built for demonstration to the Army. Quantity production 
will depend on military approval. 


Tire Siping Inflicting tiny cuts or sipes on tire treads increases their traction on ice 
and snow, A. H. Easton of the University of Wisconsin showed. Baldwin revealed that Fire 
stone is already producing passenger car tires with molded-in siping, and siped truck tires 
are on the way. Also, deaiers will sipe tires with a special siping knife, if the customer 
requests it, he said 


Siping does not appreciably decrease tire mileage, Baldwin continued. He theorized that 
this might be due to a relaxation of tread tension, lower temperature build-up, and 
horter stops 


Another discusser commented that sipes show slight extra wear on their leading edges 
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New Tire Cord Materials— ror impact resistance you can’t beat wire-cord tires, L. L. 
Baldwin of Firestone revealed. They’re being used now on buses and on trucks hauling 
slag and on a few trucks operating into garbage dumps 










Tire manufacturers aren't promoting wire-cord tires extensively now because the wire is 
scarce. Even to meet current demand, they’ve had to buy wire in the foreign market 







Wire-cord tires offer extra safety where tires encounter objects likely to puncture other 
types of tires. But wire-cord tires are currently so expensive that they offer no savings in 
operating costs. 













With wire-cord tires, it’s even more important than usual to maintain proper inflation 
Otherwise repeated flexing breaks the wires, and they snap inward, piercing the inner tube 







Nylon-cord tires are far superior to rayon-cord tires for trucks operating over turnpikes, 
according to George M. Sprowls of Goodyear. Nylon tires can operate at sustained high 
speeds without ever suffering the heat blow-outs that rayon tires do, he said 











He reported also that nylon tires don’t seem to support combustion to quite the extent 
that rayon tires do. Sprowls showed a movie illustrating that with externally ignited 
tires, nylon tires could be extinguished faster and with less dry-chemical extinguishant 
than rayon tires. However, Sprowls agreed with Battalion-Chief Robert Ely of the San 
Diego Fire Department that it’s chiefly the rubber that burns. 












Ely pointed out that the dry-chemical extinguishant puts out the fire by keeping away 
oxygen. But, he reminded the audience, once oxygen is available again, a tire will rekindle 
if it’s above its ignition temperature. Charles Hoffmann, Jr., of the staff of the Ameri 
can Trucking Associations noted that a hot tire is almost impossible to extinguish. As a 
result of tests, ATA recommends that in case of tire fire on the road, the driver try to con 
trol the fire with a dry-chemical extinguisher, remove the tire, roll it to the side of the 
road, and let it burn. 












In-service tire fires result only from extreme abuse, Hoffmann said. With a 19,000-Ib 
axle load, ATA found it had to run dual tires with one tire flat and the other only par 
tially inflated to start a tire fire. When fire did result, it started in the tube and flap, not 
in the carcass, ATA tests showed. 












Nylon tires “grow” in use (due to centrifugal force) a little more than rayon tires do, 
Baldwin said. Therefore, tread cracks are not so damaging in nylon tires. E. B. Ogden of 
Consolidated Freightways, a company which recaps its own tires at half the cost of having 
it done outside, had just previously warned that if cracks run long enough to let stone: 
and road debris work into the cord, the tire isn’t worth recapping. 








Safety Belts We really can’t tell yet whether or not safety belts are as good as their 
proponents claim. But we’ll never know unless we have some experience with them. Our 
wisest course of action, it was indicated, is to promulgate the best standards we can, fab 









ricate belts to those standards and install them on vehicles. Then we can compare sta 
tistics on accident injuries sustained by car occupants wearing safety belts and not wearing 
belts 









Biggest hazard to the program was seen by Dr. R. A. MacFarland of the Harvard School 
of Public Health as the likelihood that of the 140 or more belts now on the market, some 
are inferior. These inferior belts could prejudice statistical results against belts, he 
pointed out. 






In commenting on harness-type belts, Roy Haeusler of Chrysler reported that there is 
some evidence that they result in neck whiplash, which can inflict severe permanent in 
juries. One solution would be high seat backs to support the head on the rebound in case 
of sudden sharp deceleration. But this would, of course, interfere with rear-view-mirror 
vision. 
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in excellent condition until it obsolete When it 
qdoesn't cost any more to buy a new vehicle than to 
patch the old or damaged vehicle, buy the new one 
he advised. It’s good for the nation’s economy, and 
t gives you the benefit of advances in technology 
The place to start in selecting a new vehicle i 
with the SAE Truck Ability Prediction Procedure 
(a8 outlined on pages 958-963 of the 1955 SAE Hand 
book and in SAE Special Publication SP-82), de 
lared Robert Ca of the White Motor Co Know 
What your loads are likely to be Survey your ter 
rain Decide what speeds you want to maintain 
Phen use the SAE procedure to figure out what 
power you need, Ca urged 
He told also of one truck purchaser who bought 
i 10-speed transmission but actually needed and 
ised only three of those gear ratio The result 
was that those gear sets wore out prematurely and 
the whole transmission required unnecessarily fre 
quent repair and early junking. If the purchaser 
had been more aware of his terrain, he would have 
known he needed only a simple transmission 
Discussion brought forth the uggestion that in 
figuring power needed, operators calculate it at 
legal limit speed and '4 or ‘4% grade. Those condi 
tions are easier to explain to management and prob 
This Article . . 
is based on the following papers presented 
Meeting, held at St. Louis, Mo., Oct. 31 to Nov 
L. L. BALDWIN ROBERT CAS: 
Firestone ‘Tire & Rubbe! White Motor Co 
Co “Vehicle Components 
lire Designs—Present and Maintenance” 
and Future” 
4 H. EASTON 
4. A. CATLIN 7 . 
International Harveste! ton 
Co 
‘International Harves W. W. SQUIER 
ter Co.'s Approach to a in Electric Co 
V-8 Engine Program” Instrumentation in 
Fleet Maintenance” 
G. M. SPROWLS 
Goodyeal Tire & Rub W E. DAVIS 
ber Co Cleveland ‘Transit 
“Hlow to Make Your tem 
Tires Help Your Busi “Clinical Inspection of 
ness” Motor Coaches” 


SS Oo aa 


ibly more realistic than the conventionally used 20 
mph and 4% grade 

Once you've bought a vehicle it pay ti how the 
driver a little about how it work o that he ap 
preciates the damage that bad driving practices do 
W. W. Vandercook of F. J. Boutelle Driveaway C« 
pointed out. He reported that driver education plu 
incentive tems for both drivers and mechanic 
had saved his company thousands of dollar 

Several score of Meeting participant aw for 
themselves how the St. Louis Public Service Co 
hows drivers the results of proper and imprope! 
operation. In the company’s driver training build 
ing, they viewed a bus rear axle with differential 
and brake Cutaway sections reveal to student 
drivers what happens when gears and brake lining 
are abused. Other cutaways give students insight 
into other portions of bus and trolley anatomy 

The company was host to groups of SAE mem 
bers and guests on three afternoon Not only did 
they see the driver training setup supervised by 
Surns Franklin. But they also spent an hour and a 
half touring the company’s extensive maintenance 
facilitic under the guidance of John Balducci 
upervisor of bus maintenance, and Edward Aller 
dissen, superintendent of rail streetcar maintenance 
at the SAE Golden Anniversary Transportation 
1955 

H. C. McCASLIN and W. A. TAUSSIG 

G. W. SCHARBACK Burlington Truck Line 

Willys Motor In Inc 

“Four-Wheel Drive Ve “Streamlined Mainte 
hicles, Present and Fu nance Cuts Costs” 

ture Uses” 

W. W. VANDERCOOK 

R.W BOLAND F J. Boutell Driveaway 
Joseph Weidenhoff, In¢ ; 7 In 

“& Fresh Approach to “The Driver and His In 


fluence on Vehicle Main 


Analysis” »” 
tenance 


Ignition 


E. B. OGDEN H. A. GRENERT 
Consolidated Freight Cincinnati, Newport and 
way Inc Covington Street Rail 
“Fleet Operator’s Ex way Co 

perience with Recapping “Clinical Inspection 
and Repair of Tires” Methods” 
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TRANSPORTATION 
Meeting Hits New High 


OP motor vehicle transportation 
T men from both Atlantic and 
Pacific Coasts came together in 
mid-continental st Louis to 
mingle with their fellows at SAE’s 
most successful-to-date Transpor 
tation Meeting Oct. 31—Nov. 2. At 
tendance totalled 424. (See page 
63 for report of the meeting’s tech 
iical developments.) 

T&M Vice-President Robert 
Gardner came from Washington 
D. C.; T&B Vice-President R. C 
Norris from Seattle in the State of 
Washington Both were member 
of the General Committee respon 
ible for the meeting arrange 
ments and operation headed by St 
Louisian M. C. Alves as chairman 
and St. Louisian A. H. Blattner a 
co-chairman St. Louis Section 
Chairman C. R. Feiler was also a 
member of the General Commit 
tee, as were T&M Vice-chairman 
for Meetings Murray K. Simpkin 
and T&B Vice-chairman for Meet 
ings S. J. Tompkins 

Three St Louis Section men 
functioning as a Committee on 
Arrangements for both the Tran 
portation and the Diesel Engine 
meeting, got high praise for their 
effectivene This group con 
isted of W. E. Williamson, who 
was Dinner Chairman; A. A. Ha 
zell, who was Chairman; and O. J 
Lindell, Reception Chairman 
George C. Vahrenhold had charge 
of publicity 

Part of the welcome extended 
SAE members and guests was an 
invitation to tour the general 





ausmotive hn a Get las = Sree Sr ees ee eee Se), Wee See ee 
Public Service Co. on Tuesday ponsored sessions with SAE T&M Vice-President Robert Gardnet ri 

. “’' M. K. Simkins, T&M vice-chairman for meetin centel Alve 
Wednesday, or 1 hursday after Union Electric Co. of Missouri; Gardner with the Regular Common Carrier 
noons, Nov. 1, 2, or 3. The dozen ference of the American Trucking Associatior ind Simkins is managin 


men who took advantage of the of “Commercia! Car Journal 
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Ss. J. TOMPKINS, Chrysler Corp 


(left 


& Bus Activity Committee, led the de 
it the meetin A. H. BLATTNER, C: 
chairmon of the Meetin 

ft the opentn ia} 


tour on the first afternoon were 
ed with what they saw tha 
word pread ind 


impre 
much large! 
‘roups toured the shops on the 
two following day 


A total of nearly 100 heard 


Burns Franklin describe the com 
pany trainl programs for bu 
drivet and trolley motormen 
I'he groups also toured the bu 
hops with John Balduccl, supe 


maintenance 
shops with 
uperintend 


intendent of bu 
ind the rall streetcar 
Edward Allerdissen 
ent of treetcal 
guide 

The meeting consisted of ix 
well-attended technical ession 
ind participation with the Diesel 


maintenance i 


Engine Activity in a joint dinne! 
General Chairman M. C. Alve 
opened the sessions with a brief 
addre of welcome 

70 


vice-chairman for meetings 
velopment of the 


and participated a ‘ ion 


r&B-sponsored session 
rier Carburetor Corp right was co 


ecretary on the afternool 


At the first 
SAE Past-Vice-President 


technical session, 
for T&M 


H.-L. Willett, Jr., was chairman 
and R. H. Brundige, Columbia 
Verminals Co., wa ecretary 

At the remaining five session 
the chairman and ecretarie: 
were L. B. Read, Carter Carbu 


retor Corp., chairman, and A. H 
Blattner, Carter Carburetor Corp., 
ecretary; R. S. Lemen, Be-Mac 
Transport Co., chairman, and R. B 
Cornell, St. Louis Public Service 
Co secretary: M W Marien, 
Ramsey Corp., chairman, and J.M 


Levon, Ramsey Corp., secretary; 
R. S. Lemen, Be-Mac Transport 
Co., Inc., chairman, and O. J. Lin 
dell, Consolidated Forwarding Co., 
Inc., secretary; P. J. Reese, Wagner 
Electric Corp., chairman, and 
k E. Wallace, Wagner Electric 
Corp ecretary 


of the Truc! 





le i ed 





R. C. NORRIE of 
Kenworth Motor 
Truck Co. is SAE 
Vice-President for 
Truck G Bus Ac 


tivity 
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F. A. ROBBINS, Koppers Cc is SAE Vice 
President for Diesel Engine Activity 





GOLDEN 11999 
ANNIVERSARY, 


L. D. THOMPSON, vice-chairman fo 


meetin of the Diesel Activity hat 
iest-authe from England 
f ( ittertor f D. Nap R ! 
Trhompsor with | Jank 

t ( 1 B Vi 
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DIESEL 


Meeting Draws 420 


ITH technical se ions on Nov. 3 and 4, the 1955 Diesel Engine Meet 

ing got started on Nov. 2 at the joint banquet with SAE’s transpo! 
tation men 

gut it was at the technical sessions that the Diesel group 
ind attendance was the most in 


interest 


tense. (See page 55 for technical 
tory of the meeting.) 

Total registration for the diese] 
ession ran to 420, making this one 
of the finest SAE diesel gatherin 
li Many yeal 

A final session devoted to diesel 
problems of special interest to rail 
road men emphasized the growth 
in common interests between rall 
road and vehicle engineers in re 
cent year Pointed in the same 
direction was an informal gathe! 
ing at SAE President Rosen’s invi 
tation of a dozen or! Oo railroad 
men whose interests have led them 


to become SAE member! along 
with a few of their fellow rail 
roaders with diesel interest Aim 


of the informal discussion was to 
insure further knowledge among 


railroad men of the extent ft 
Which their problems are commo 
with those of SAE diesel-intel! 
ested vehicle envinee! 


Responsible for operating th 
highly successful 1955 Diesel En 
rine Meeting was a General Com 
mittee headed by L. A. Wendt 
Working with him was SAE Diesel 
Engine Vice-President F. A. Rob 
bins, Diesel Engine Vice-chairman 
Chairman for Meeting L D 
Thompson and St. Loui 
Chairman C. R. Feiler 

The meeting was opened on the 
first day by a brief addre of wel 
come from L. A. Wendt 
chairman of the Meeting 

Chairmen at the five technical 
essions were: M. R. Bennett, In ’ laa ; ‘ 
ternational Harvester Co W.E brief dre at can sia +, the isitin 
Williamson, St. Louis Public Sery envinee 


section 


general 
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Visiting Fireman 
Puts Out Fire 





A Mattalior Chief Robert Ely ol 
the San Diego Fire Department 


{ oat i) cr le ‘ il ifle i Kin 
i quest I it the ‘luesda ifternoon 
‘ ! law Kibbee mentioned t 
Ely that he melled smoke 
In the procs of sniff ir it heat 
duct Lhe noticed a fine curl 
of smoke ising from an up ere 
benc! Ely quickly determined that 
the flre had eaten a [oot ¢ nt 
Lhe tuftin ind laid Il oper tn ni 
pocket Knife Here he ho how 
the flre was extinguished 
B15 full title Battalion Chief 
Mast Mechant He upervis 
purchase and maintenance of a fleet 
I /O0-some moto! enick pl 
evernl fire boat He campaig! 
{ national standardizatior { 
cdiamete and tnre 


ice Co I. B. Rendell, Shell Oil 
Co M. A. Elliott, Armour Re 
earch Foundatio and Wayne 


Lasky, Gulf, Mobile, and Ohio 
Railroad Co 
Session ecretartl were \ 


H Glasenapp International 
Harvester Co Ralph Cornell 
St. Louis Public Service Co.: W 
D. Sim Shell Oil Co E. W 
Landen, Caterpillar Tractor Co.; 
and M. A. Hanson, Gulf, Mobil 
and Ohio Railroad Co 


12 





Joint Dinner 


ND of the Transportation Meet 
F ny and beginning of the Die 
Meeting—-was a joint 
Ginner on the evening of Nov. 3 

There Dr. Kenneth McFarland 

ive another of the cintillath 

il} Vith which he ha 
ther SAE audience SAE Pre 
dent C. G. A. Rosen spoke briefly 
Niels C. Beck of Illinois Institute 
Armour Institute 
came from Chicago to toastmaste! 


| Engine 


lirred 


ft Technology 


the event, which was opened by a 
velcome from St. Loui Secti 
Chairman C. R. Feiler 

McFarland 


McFarland urged the engineer 


Light a Lamp 


ot to top with just ervice 
Find a way to do your job so that 
it lights a lamp that will be re 


flected in othe! peopl eye ne 
irved 
Lamp lighting,” McFarland de 


fined as doing the right thin ind 


doing it with finesse You can do 
the right thing and still ot et 
iny dividends from it, he pointed 
out unle YOu ALSO ay the right 


thing at the right time 

Pleading for a 
tion to life, McFarland reminded 
his audience that, to Keep a light 


lining brightly, you have t CO! 


piritual orienta 


Diesel Renaissance Rosen 


The program of the meeti 
President Rosen aid reveal 
that we are in a sort of renal 
ince of diesel engine 
ment He said in part 

his is symptomatic of world 
vide investigations now in proc 
f Much interest is displayed 
over some of the more basic funda 
mentals of the combustion proc 
f and their resultant influence 
on performance, wear, and smoke 


develop 


rhe urge for more power wit 
( expenditure f material re 
ea new de patte! Phe 
CCE mie tu f ti rallroz 
ocomotive call fo! ( ! 
Lie of power p 

we 1 { f f I i I 
road eeded omett! ecte 
tna tine é rn Cle I brie 
t the diesse cle lod 

eed renewed emphasi O i 

i portath cost A large p 

f the co if b con ditis 

till tra portatlh 

Beware of the lethargic trend 
trivli for the harn of the 
raveyard As ¢ nee! ve nee 
the pur of economic conflict 
disorderly compet rade 
irvive 

Wie WO lid De il faith! : { 
tradition of SAE if we wert 
away from exploring the limit 
human achievement It is oul 
herited and pecin duty a { 
motive engineer! to uncove! 
to develop the full utility of the 
elf-propelled vehicle a 1 bet 
ter medium of transportati 
Whether by land, b ea, Or OD 
to the end that mitriput 

ervice De renaered oul I 

In these meeting we are hon 
ng the Transportation & Maint 
nance Activity, the Truck & Bu 
Activity, and the Diesel E f 
Activity They in turn, ha 


honored SAE by preparing ou 
tanding papers of high technical 
excellence. They 
elected group of speakers wh 
have established a supericr qual 
ity of meeting These standard 


of auality we must continue 


have chosen 


nourish and encourage 
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Hears McFarland and Rosen... 





Participants in the program of the Joint Transportation-Diesel Engine Dinner on Nov. 2 were left to right) Niels 
Beck, toastmaster; SAE President C. G. A. Rosen; Dr. Kenneth McFarland, the principal speake t. Loui eo 
n Chairman C. R. Feiler: and M. C. Alve eneral chairmar f the Transportation Meeting 
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NSIVERSARY 








1953 


More Engineers Came 





F&L Meeting... 


... than to any other exclusively F&L 


gathering in the Society's history. 


HILADELPHIA's Bellevue-Strat 


ford was the site of SAE’s larg 
est exclusive Fuels & Lubricants 
Meeting on Nov. 9 and 10. Gen 


eral Chairman of the Meeting 
John G. Moxey, Jr., reports a total 
registration of about 650 and adds 
“So crowded were the technical 
sessions, that it seemed as though 


JOHN G. MOXEY 

man of the Meeting 
SAE President C. G. A. Rosen the 
plaque expressing the Society's 
appreciation of his work in direct 


general chair 
receives from 


ing the arrangements for this meet 
ing Similar presentations are 
now being made by the Society to 
the general chairman of each Na 
tional Meeting at the conclusion 
of his Meeting 


everybody registered had tried to 
get into every ion.” There 
were standees at every session in 
th big Rose Garden of the Belle 


vue-Stratford in 
where the meeting 

Engine deposit vapor lock 
tudies, latest antiknock data, and 
fuel injection were the chief topics 


Philadelphia, 
was held 


attracting the fuel, lubricant and 
engine men to the session (See 
p. 58 for highlights of the meet- 
ing’s technical developments. ) 


Sharing with General Chairma) 
Moxey in the satisfaction f sc 
outstanding a meeting were SAE 
F&L Vice-President J. F. Kune 
Jr.. SAE F&L Vice-Chairman for 
Meeting Leonard Raymond 
Philadelphia Section Chairma 
G. J. Liddell ind the member! 
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of Moxe Committee on Arrange made SAE great du! ts first 50 
ment Which included Josiah eal (See p. 82 under headi 
F'reni dinner chairmal F. C. of Philadelphia Sect for more 
- ‘ Burk, publicity chairman J t aetall 
Griff Jt reception chairman SAE Past-President R J 
Gm. 3 Albright ocial hour Pigott wa toastmast¢ it the 
irn er, which vy opened wit 
\ f I e at the d ! ye fro! P} deipt! ( 
We f eve Na L pl ( Chalirn G. J. Liddell 
f ) lf of the P PY al eCaAKe! t the a I 
p ( ) o B. B. Bachn A Wheel UcM editor ¢ 
ri f AF Past-Presid I Ji f yye 
I e mi A I | ] rie ind Fre 
McMille eC! ! d the 
be fits of a free economy to both 
farme! ind industl LiKe ind 
ee mene ene t! ed tne malo! contridutlol 
efficient and mode! farm) 
Vhich have bee made by auton 
‘\ if it if tive e! in¢ I 
Stop’ and Go agg ec ee SE 
Oroug! exte ive ais¢ lO i 
i high ( 1¢ Lte aa Cf 
RAY POTTER, checki1 er the focused four sepa ( 
’ it that wit} pI I ( Kleve ipel ere ree 
its i effect he ed t f d clud Lwi ( ( 
- ramatize the top and ‘ I ork of committee of the Co 
} the title of the paper he prt ordinating Research Council 
a rOP ; mn Session chairmen were all At 
lantic Coast enginee! three ofl 
When the light wa ed ‘ them Philadelphia Section men 
sudience Va almost deafened one from Metropolitan Sectior 
by the sounds of a car screech They were r. C gurk, Atlanti FOL Vice-Chairman for Meetings 
i halt Refining Co B B Bachman Leonard Raymond (left! and SAE 
Autocar Division, White Motor Co Vice-President |. F. Kunc, je 
When the iznal turned gree R. E. Albright. Socony Mobil Oil right) led the FGL Activity Com 
the heard the engine race and mittee in development of the tech 
he ca ar off in true jack Co.; and J. J. Mikita, E. I. du Pont nical program which brought out 
bbit” fashion de Nemour » record attendance 
Session secretarile were Ln 
M! Potte coauthor ule rest, Atlantic Refining Co.; Leon 
R. H. Albrecht and Kent Hyatt ard Raymond, Socony Mobil Oil SAE Past President R. |. S. Pigott ‘left! was 
Co.; J. S. Trogner, Gulf Oil Corp toastmaster at the dinner, where Wheeler 
ind D. R. Dieg E. I. du Pont de McMillan center was principal speaker 
McMillan is editor of ‘Farm Journal Phila 


Nemou! 
y _ felphia Section Chairman George | Liddell 
right opened the dinner program with a 


welcome to Philadelphia 











About 


~SAE Members 





Austin Wingerter 





Kottmeier 


Jennings 


\ 1 JENNINGS become ‘ 
( aent i charge ol ile for the 
\utomotive Division, Canadian Ca 
Foundry C Ltd Montre He wa 
previously il manacel ft the a 
ol 
Jennin is the 1955-1956 AR Me 
enl ection chairman 
LESLIE HH, KOTTMEIER, former! 
lies Manager of the Aircraft Division 
nas been appointed vice-president i 
aruve ot ule for that divisior 
A. B. HEGNER has been named a 


the Strato 
& All 
manacel 


factory manager of 
Fairchild En 
productior 


istant 
Divi 


Corp 


ion 
He 
Fairchild Engine 
Hegner ha 
development 
Production 


ine 
Wi 
been associated with the 

of the SAF Acronautlh 
Forum in New York 
its Inception in 1953. He wa 
chairman of the 1955 Aeronautic Pro 
duction Forum and is a member: the 
Executive Committee for the 55 


ince 


reneral 
of 


Forum 


SAE Past-President 
JAMES on January 1 
consulting engineering 
headquarters in Detroit 
clients will be the Fram Corp 
James 


WILLIAM 
will establish a 
bu with 
of his 
which 


s 


ines 
(one 
of 


has been a vice-president since 


16 


Gurski 


Boegehold 





Hegner James 

4% He wa ! | e ¢ Fram 

( ch and er neeriy department 

Formerly chief engineer of Stude 
baker Corp. and in charge of reste cl 
it Ford Motor (¢ Jarme has been re 
ponsible ft irie f important 
ee if development ind Nha peer 
the ithe f many papers read before 
AE and othe engineering bodle 

Jame has been an active contribu 
tor to SAE technical committee pro 
re both before and after his term a 
AE President in 1944 

ROY B. LIGGETT ha joined the 
Standard Forge & Axle Co., Montgom 
ery, Ala., a ales enginee! He had 
been vice-president of Palmer Equip 
ment Corp., Loui lle, Ky 


RAYMOND 


with Standard Oil Company Ohio 
has joined the engineerin taff of the 
Ford Motor Co. a upervisor of the 
Fuel and Lubricant in Dearborn 
Mich 

Potter wa chairman of the SAE 
national Membership Committee for 
1949-1950 He was also chairman of 
SAE Cleveland Section in 1951-1952 
His committee work has included serv- 
ice on 10 committees of the Coordinat 
ing Research Council 


I. POTTER, 


formerl|: 
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EDGERLY W AUSTIN eneral 
manager of Timken Roller Bearing 
Co Automotive Division since 1928 
retired on November 1 

Austin started with Timken Roller 
Bearir in 1919 after service in the 
U. S. Army He started as a field rep- 
resentative, helping to open the first 
Detroit office of the company on No 
vember 1, 1919 


In 1923, he opened the Cleveland of- 
fice and became Eastern Division auto- 
motive sales manage! He returned to 
Detroit in 1926 as a tant general 
manager of the Automotive Division 

he board of director ha an- 
nounced that Austin will remain with 
the company in a consultir capacity 
at the Detroit office 

Austin was chairman of SAE De- 
troit Section in 1942-1943 

ROBERT G. WINGERTER, assistant 


eneral manager of the Automotive 
Division for four yea has assumed 
Austin position a eneral Manage! 

Wingerter joined the company as a 
ales engineering trainee immediately 
after graduation from college in 1938 
He served successively in the Industrial 
Division as application engineer anda 
assistant chief engineer’ before hi 
transfer to the Automotive Division in 
1944 

He has been chairman of company 
representatives in SAE Detroit Section 
for the past two yea and Whll De ery 
ir on the AE Pub Relations Com 
mittee for the term of 1956-1960 He 
ilso has the special distinction of bein 
AE If champion for three ICcce f 
ea from 1952 through 1954 

JOSEPH GURSKI ha been ap 
pointed i tant manare [ Ford 
Mot Ce Manufacturi Resear 
Department He had beer ipe ( 
material ind proce ( [ Ford and 
has been active in chemical and me 
ill mate la ( p ct ( 
I d nee 934 

Gurski is currently vice-chairman olf 
the SAE Iron and teel Technical 
Committee and the AE Nonferrou 
Metals Committee He has been Meet 
in vice-chairman of the Engineerin 
Materials Activity for two years and i 
now on the Governing Board of the 
Detroit Section 

ALFRED L. BOEGEHOLD has been 
awarded the American Society For 
Metal 1955 Gold Medal “in recogni- 
tion of his great versatility in applying 
science to the metal industry Boege 
hold is assistant to the vice-president 
in charge of the General Motor re 
search staff, Detroit The award wa 
made at the society's annual dinner at 


Philadelphia 


r. H. SPENCER is now Peoria plant 
metallurgist for Caterpillar Tractor Co 
With Caterpillar for 19 year he was 
formerly manager of the Heat Treat 
Division 
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CARL H. MEILE ha: 
chief engineer of engineerin 
International Harvester Co 


been appointed 
research 


Chicago 


He has been with the company since 
1950 in Fort Wayne Motor Truck Engi 
neerin Meile recently raduated 


School of Reacto! 


where he 


from 


the Oak Ridge 
Technology in 17 


rennessee 


pent a yeal inder the auspices of 
International Harvester 

ALFRED J. POOLE retired in Ap! 
959 He had been manager of ilf 
and sé ice of diesel products, Scintilla 
Div 10! Bendix Aviation Co p Sid 
ne N. Y. Poole had served with Ben 
ix since 1931 

4A member of SAE since 1910, he a 
ice-president representing Diesel En 
ne Engineerin in 1932 He wa alse 


the 


inne 


development of 
Activity 


t central Migure in 
‘ 


En 


JOSEPH H 
ansportation 
Naval Air Station 
Beach, Calif He 


charge of the Tran 


SHIRAR ha 
rintendent 
Alamitos, Lon 
enior civilian in 


portation Division 


become 


t upe at the 


Lo 


JOSEPH A. TORCH ha 
he formation of the Joseph 
ales, Montreal, Quebec, Canada 
company was formed to provide per- 
onal representation for those com- 
panies now supplying replacement part 
to the bus industry, without the benefit 
of this service Prior to forming hi 
wn company, Torch was in 
Robb & Ce 


announced 
Porch 
rhe 


charge ot 
Montreal sale for Joseph 


Ltd 


FRANK E. STOREY ha 
with the Ford Motor Co., Me! 
iry Division, a tant chief engi 
had been chassis en 

idebake1 d Corp Ly 


pecome a 
ociated 
a l 
nee! Store, 


nee! St -Packal 


PRILL has joined Cap 


GEORGE (¢ 


te Airway Inc. a Vice-president of 
maintenance and engineerin located 
it Nashville, Tenn. He had been tech 
nical director, Air Coach Transport A 





Inc izton, D.C 


ociation 


FREDERICK (¢ RUSSELL’s 
Fred Russell's Car C 


DOOK 


are now bein 


ffered in a new and revised edition 
It has been written in such a way that 
the average motorist can understand 
ven such complicated features as the 
new prin ispension system, power 
teerin and improved automat 
transm on here is specific in 
formation on tubele tire care and 
much that helpful in avoiding win 


ter and summer car trouble 


Vv. W. FRIES ha 
nalrman of the boar 


peen 


d of 


aPppolnved 


directors and 


chief executive officer of the Whit« 
Sewing Machine Corp He had been 
executive vice-president, White Moto: 
Co., Cleveland Fries has been a di 


White Sewing Machine Co 


June of 1954 


rector of 


ince 
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Doctor 
of 


Engineering 


ALEXANDER KARTVELI, 


ice-president and chief engineer 
f Republi Aviation Corp wa 

nored with a Doctor of Engi 
neerin ae et Oct 4 Ihe 
Polytechnic Institute of Brooklyn 
hallied him as a reat architect 
ot the il! ive VOSS imMavina 
tion ha oared aloft vith all 
craft he has designed 

Kartveli designed the Republi 


ind Thunderjet 


lMhunderbolt 





GORDON E. WHELPLEY now wit! 
the mechanical engineerin depart 
ment of Corning Gla Work Corn 
! N.Y. He had been senior product 
enginee! Aircraft Research & Engel 
nee I Division Houdaille-Hershe 


Corp., Hig) Mic! 


land P K 


ippointed 


iH N BOGART na 
manager of manufacturing re 
Ford Motor Co His most 


assignment was as assistant to 


peen 
earch at 
the recent 
CGaosta 
deceased 


Vennerholm, recently 


Followin raduation from Michigan 
State College in 1937, Bogart joined 
Ford He worked in the field of metal 
lurgical development, plannin uch 
development for production He 
the Luthor of everal article im the 
metaiiu ca] field 

PORTER WRAY has recently bee: 
promoted to assistant chief metal 
lurgical engineer for U Steel Corp 
He has been serving as metallurgical 
engineer, Alloy Steels, for the corpora 
tion 

Wray has been active in SAE Iror 
& Steel Technical Committee work 
ervin as chairman of Panel A Lee 


Produce! 


NORTON J NICHOLS forme 


pliant metallurgist, Saginay teeri 
Gear Division, GMC, Saginay Mict l 
now with the Walmil Ce Pleasant 
Ridge, Mich., a ales enginee! 


ol the 


KINDELBERGER, chairmar 
of North American Avia 


poara 


tion, Inc., announces the establishment 
Atomics International as a separats 
division to handie the company nu 
ear engineering and manufacturin 
t The new division will soon 


occupy a new building in the Cano 


Park section of an Fe 









xander Kartveli 


MELVIN DD KILMER ha beer 
named ice-president bd)  *% Carte 
cr Costa Mesa, Calif He had beer 

if manage! 


ROGER HENRY WILLEAMS has be 


come 4 we epresentative for Cats 
pillar ‘I ctor C re i, Til William 
had been tafl e7 hee a] of 
neeru I Cater} i 


DANIEL H. SMITH ha 


pecome 


’ 
r engineer tor the Ford Mot cx 
Part ind Equipment MI lL) lon 
indus! Con miti i yreVviousl 
proce el nee the |] 1 a i,t 
| nt in Kat is Cit Me 


EMI J VODONICK previou 





afl engines to the administrative 
eng inet indstrand Machine ‘Tool ¢ 
Rockford, Il now stall engines 
the directe f productior p 
nasil { ndstrand 
¢ - 
orrection 
Oy page B5 if the Octobe! le « 
AK Journal, it Was erroneously stated 
that CHARLES W. KYNOCH was con 
iti engines on all transportatior 
problems for the Wetmore-Hodges ¢ 
Locomotion Engineerin In 
At the time of his deatl Kynoct 
employed by Wetmore Hodge ari 
on le Ine i executive enuines 
ind i Nia iMiliated Wit! 
Locomotior I ineeri Ir Ihe 
latte 0 nization nas no connectior 
with Wetmore Hodge and Associat 


/] 








! GEORGE W. FEIL is now with th: 


Ludebaker-Packard Corp., Detroit, as 
advanced chassis engineer He had 
been with the International] Harveste: 


EDWARD 8S. GALLAGHER is no 
manage! aircraft and weapon ys- 
by tems applications, General Electric Co 
New York International Airport, Idk 
Villd Gallagher had been manager of 
ales for General Electric in Schenec 


taday 


LEN C. RIEGEL, Caterpillar’s chief metallurgist, a past 
SAE V-P of Engineering Materials and Past-Chairman LEONARD GRIFFITH ha been 
of ISTC, retired August 31. Glen bought a place in west named head of the new High Pressure 
ern North Carolina near Ashville That may make him a Pneumatic Group of Accessory Prod 
neighbor of C. EMMETT ZWAHL, chief metallurzist of Chev ucts Corp., Whittier, Calif He wa 
rolet, who is due to retire the end of this year and has himself division engineer in charge of Hydrau 
lics and Pneumatik it General Con 


i place in the same locale 
——— STM 


hat will be two additions to our rapidly growing ISTC 


Alumni Association. ED STILWILL was the last new IST¢ 
Alumnu He retired a few 

months ago as chief metal 

lurvgist of Dodve Division Chrysler Corp. la pring 
Chryslet Ed is also a past Summer addre 6839 So 
ISTC Chairman McelInerny Riverside Drive, Marine City, 





Spring Co. of Grand Rapid Mich That’s right on the 
has Ed on a consulting basi beautiful blue St. Clair Rive 
with a couple of days a week just below Lake Huron 
work Winter addres 719 17th 
Ave. So., Naples, Florida 
oe Newt was chief engineer of Carlson Keown 
WALTER JOMINY, Chry Plymouth from its inception 
ler, and JOE GURSKI, Ford in the late 20 until 1953 RAYMOND E. CARLSON, vice-pre 
made thelr first trip to Then he transferred to Cen ident in charge of sales and a director 
Europe in May and June to tral Engineering staff of Tung-Sol Electric In ince 1938 
relinquished hi ale responsibilitie 


attend the International 


Metals Show and do a little ——«— STM — November 30 He will remain active 
die . ee sat with the company as a vice-president 
business and personal look STANLEY WHITWORTH ee Pp ne osssracty Meae 
eeing. Walter got to see hi has been an industrial con Carlson has been active on the SAI 
father old home near Zu iltant ince he retired a Lighting Committees ince its forma 
rich Switzerland ind Jor vice-pre ident o! manufac tion He became vice-chairman of the 
ays that Germany puts on turing at Studebaker back in committee in 1930, and has been chai 
the best meetings, France the 1948. Stan plans to do more man of the committee since 1941] 
best plant tou! and England of the same later on when he GEORGE W. KEOWN, who has been 
the best cocktail partie is fully recovered from a re elected a vice-president of the com 


pany, has assumed the sales responsi 


cent illne He’s living at 








78 


stMé -—— 


DR. E. S. ROWLAND, chief 
metallurgical engineer of 
Timken Roller Bearing Co 
had his residence at Arden 
House, Harriman, N. Y., thi 
fall while he pursued special 
tudy in Advanced Indu 
trial Management’’—a Co 
lumbia University course 


~ = $TM 


Oh!, for the life of a re 
tired engineer, a la NEWTON 
F. HADLEY who finished at 


3635 Newhaven Road, Pasa 
dena 8, Calif Incidentally 
he was on hand for the SAE 
Golden Anniversary Fall 
Aeronautic Meeting in Lo 
Angele 


STM 


KEN HERMAN, — 1955-56 
chairman of the Detroit Sec 
tion (recently made presi 
dent of Vickers, Inc.) i 


porting a new two-engined 
plane for his personal travel 
own pilot 


He's hi 


bilitie 
Keown became associated with Tun 

Sol in 1944 and was prominent in the 
World War II expansion program of the 
company In 1946 he became initial 
equipment sales manager for both the 
automotive lamp and electron’ tube 
divisions of the firm and in 1950 wa 


made general sales manager 


E. VAN VECHTEN, formerly sale: 
manager of Keystone Engineering Co 
Los Angeles, has just been assigned to 
head a products division of Keystone 
as Manage! He has been in charge of 
the development of the Keylift, a self- 
contained hydraulic cargo lift designed 
for the airport handling of air freight 
baggage, food servicing, and aircraft 


engine service 
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~ 


Walther 





NILS LOU ha 
manager for Republic 


named work 
Aviation Corp 


Deen 


Farmingdale, N. Y He joined the 
Plant in 1953 as chief manufacturin 
engineer He has been factory man- 
ive ince April, 1954 

ROY K. WALTHER has been ap- 
pointed chief enginee! West Coast 
division Trailmobile Inc He will 
head the engineering department at 
the Berkeley plant 

Walther joined Trailmobile in 1935 


He had most recently served as head 


of development engineerin 


WARREN VAN R. GILBERT ha 


been appointed assistant manager of 
forgin ales for Aluminum Co. of 
America He will be located at the 
company Vernon, Calif. work Fo! 
the past year he has been stationed at 
the Washington district sales offic 

after assisting the Department of Com 
merce with mobilization planning since 
1951 


WILLIAM RUSSELL ha 


been ap 


pointed general minager of W. H. Cof 
fin Air Service His duties will include 
erving a hop supervisor for Hank 
Coffin Aircraft as well as assistant t 
Coffin Recently W H. Coffin Air 
Service, under the direction of Russell 
completed the rebuildin of an old 





WILLIAM F. PIOCH, SR. 


William F. Pioch, manufacturing en- 
ineerin consultant. Ford Motor Co 
Dearborn, Mich., died October 3 He 


had joined Ford in 1912. Previously he 


had worked for Trio Mfg. Co. and 
Banta Motor Co. He originally jcined 
Ford as a draftsman 

He had been an SAE member since 
1937 and was also a member of the De- 


oit Federation of Musicians, the Oak- 
land Hills Country Club, and the De 
it Yacht Club 


GOSTA VENNERHOLM 


manu- 
Ford 


manage! 
department 


Gosta Vennerholm 
facturing researcn 


Motor Co., Dearborn, Mich., died Sep- 
tember 8 
Vennerholm had been with Ford 


He joined the company in 
after studying metallurgical 
at the College of Technol- 


ince 1924 
Dearborn 
engineering 


ogy. Dresden, Germany. He had pre- 
viously obtained a mechanical engi- 
neering degree from the College of 
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Ryan airplane for use in the motion 
picture The Lindbergh Story 
Kuhn Stratton 
ROBERT M. KUHN, formerly tran 
port vehicles design engineer, U. & JAMES J. NANCE, president, Stude 
Army Ordnance Corps, Ordnance Test paker-Packard Corp., has announced 
Activity, Yuma Test Station, Yuma, his company will now operate with all 
Ariz., has joined the Chemstrand Corp Packard and Clipper automotive opera 
Pensacola Fla He ! upervisory tion consolidated into a Packard 
maintenance enginee! Clipper division and with Studebaker 
car and truck operations i a Stude 
P. G, STRATTON ha joined Drive baker division ae a at aa roe 
Lok Pin Co., Sycamore, IIl., as district ion will administer their respective 
ales engineer. He will make his head divisions as separate operating organi 
saty-vinn in Detroit zations in accordance with corporate 
PP ricer ay Ag ra en Wit! policies and programs and provide co 
’ ordination between divisional opera 
tion corporate department and 
ERNEST LLOYD KORB, previous: taf! 
ales manager of wholesale marketin 
rhe Pure Oil Co., Chicago, is now De (SAE Journal erroneously 
crout area Manager in charge of mat printed in the November issue 
keting operations for the company the words “will not operate” in 
tead of the correct “will nou 
FRANK KOTTMEIER is with the operate” in the first sentence of 
Shell Oil Co., San Francisco, workin this announcement.) 
on industrial product ale He had 
been special representative for the 
Caterpillar Tractor Co., Peoria, Il 
Obituaries 
lechnolo in Stockholm, Sweden COL. CHARLES 1 BATSTONI 
His first work for the company wa Charles E. Batstone, retired chief of 
metallurgical supervision and develop- yh. air pores eile trial ot lowe ; 
ment work. From 1933 until 1938 he tien Washin hao D a died Sevten 


was employed by the company in Da 
enham, En 
to Dearborn 


A 


ber 20. He was buried in Arlington Na 


land In 1938 he returned 
7 Arlington, Va 


tional Cemetery 





2 
sutstone served with the Marine 
He was an active SAE member and jy, , - 
World War I and with Army Aviation 
had served as chairman of the Ferrou , ; 
‘ . in World War II both in North Africa 
Casting Committee of the Iron and ‘ 
; a ae : and Southern France He was also ; 
Steel Committee of SAE War Engi- Pua , 8 
ontinued on page & 
neering Board p46 : 


—___—_—_ 


ALFRED MOORHOUSE WALTER P. CHRYSLER 


DOY 


Alfred Moorhouse vice-president hood home in Elli Kansa wa 
and director, Technical Assistants, Inc dedicated a a memorial last 
Atlanta, Ga., died October 8 ummet! Chrysler was a membe: 

Moorhouse had been a member of of SAE for 24 years before his 
SAE for 43 vear: At the time he death in August, 1940—and the 
joined he was assistant engineer for deed to the home was presented 
the Hudson Motor Co., Detroit. He had to the Mayor of Ellis by K. 1 
been born in Detroit in 1884 KELLER, Chrysler board chair- 


man. He was accompanied to the 


dedication by SAE Past 


Some of his other company affilia- 


tions had been: Michigan Brass & Iron President 
Works, Detroit Auto Vehicle Co., Cadil- JAMES C. ZEDER, Chrysler's 
lac Motor Car Co., and Chalmers Motor vice-president of engineering 
Co., all located in Detroit 


-—_eo 
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1 Chevrolk oO! nine aid equipment rebdulidin 
L one time le a pee! ea ous GMC committer on tools and for Har I Da ett Machine Shop 
the International Harveste ( maching ind acted on special assign- North Girard, Pa 1939-41 designe 
Bostor Mi branc} i ‘ e mat ments anc ( between Chevrolet and engineer General Electric Ce . 
‘ Later he was a Clatec the ! Erie Pa 1941-43 ind producti 
Brockway ¢ n the rm pac nave ! ib-contract director fe 
He wa ecalled to the 1 ! Erie Engine & Mf ( Erie, Pa 
rod ed on the Pacific Coast ! ‘ 944 Hi pecialt Va inventior il 
m ‘ itior ecu lL) ! He HENRY PLONSKI design of special machine nd device 
mmende 3 ‘ . He Plonshk ef inspecté Pe He hele imbe f pater 
in” f f yrrirrie tie 
© pal : 1 Produ ( ». Detre 
r , 4 t rr 
ere Pre H . ' eptlembe He ere 
ed ‘ ( Bat re P 
‘ mpal I 19 yea E. F. OMAN 
He i Hee! bar I J re ! na 
ye ij pe 
nce } ‘ ement i ; ¢ ‘ e | Oman ¢ ( ( W 
‘ PAC ‘ nspect« ' 
idea: meta nspe ‘ met p f ms 
On ad whee r nuf ture 
( ( ‘ emboli nutt ‘ ( 
' + min ‘ el establishi distribu n for sale 
elde ette nspec ( 
HUBBARD WILLIAM STEINER ‘ : 4 ric f et igh established aut 
! pect r ipe! ‘ { I o 
. rY ‘ j nent or 
Hubbard William teine mal p . ind a tant chief inspecto He n } d equipme DbDe 
{ ry r 4 i | vu 
nk t ich ilé { hiubbe Cc“ ] d pre is] ked a pe ‘ I ; ] 4 i 
. . ede ] if j ( J t ( 
ne, Ind., died July 24. He had B \luminum Brass Cory e ! p., Dr 1 
een wit the compa! for 28 ye Cle Grind 1 ne ¢ I ( Cle j } é 
4 . ! ( ( j je ( 
I m 1924-27 e had been wit e . a 
Frank H. 'T. Pott Chicago, as mal! I Co., ¢ 
er and engines from 1921 to 1923 In 1933 he solished the EB. } 
th tandard Parts Co., Cincinnati SAM M. HAYS Comat ( al ibutor fo1 Mall« 
ae trie Netroit Oo! | 
eneral manaue from 1919 to 1920 n A Ha wwerintendent of ~~" I mn E p 
. , p ; ( fc West Orange, N. J.; Eme 
I mobile ( Cir nna i n nts . 4 Favle Cr Port : 
‘ ( 7 cr Ne \ nd « " 
ef er nes ind from 1916-19 ¥ ind Ore. die eptember 18 He } , . . _ . I 92 
' — : j ! 1946 A h Winsk 
indard Parts ¢ Cleveland hee} iwerintendent of mainte ae : , 4 ‘ : 
; ; ’ | eer C Oakland, Calif., doir 
i! el nee ‘ the on ‘ t hie : ‘ ‘ ee! 
' . ‘ ‘ ] ait 
t 1 
(oman Na Or! il Buch I M 
Previous] Hays had been mechani ’ , 
Octobe 8. 189 ind received his edu 
ind foreman ! the Pacific Greyhou er 
LEIGH R. EVANS : t the public se ls of Missou 
Line 1926-44 partner of the Great 
Laivl ht I ! ce-pre er Western Garage 1920-26 ind me 
Hardinge Bre Irv Elmira, N. Y., died wnic fi the Ate ae ray 
idden May | He had beer ! \l 1918-20 MAJ. I r. H. BRADLEY 
ce ivi ‘ vn hye , i 1s ri ‘ Soulde . , 
mem be n } H +, 1899 I i 1 I [! H. Bradley. Lublin, M 
Lt the time he became membe ( 5 te ect ; 
| il , chief « nee f he hu ' e) ner Kh ton, D 
‘ Mote Car ( Ww t I< I . , Octo 
‘ ‘ wet ) 
( id He ece ed the .M. ] devrer ‘ 
from Corn Universit n 1907 and GEORGE W. DAGGETI B aie McGauel 
; A t ‘ 
el jolned hie H H Franklin Ml C706 e W Da eUuLl, design er! nee! i Bradle\ id becn consultin t 
ay f 
( meyracun ‘2 He began as fi Manufacturin Development Divi I ner vith Centu Geophysical C 
man of the experimental labe itol I General Electric Co Erie Pa die« 
ne company Then he became aud) from a heart attack July 29 He native f Australla and 
of cost ind chief of the cost ae Da ett raduated from Cornell U1 ‘ ‘ i Ilr ‘ of ane 
| t * ‘ 
partment He wa ilso. constructior ‘ f Ithaca, N. Y n 1918 a il ere ‘ btained the B.E. degree 
el neer in charge of the drafting de iViation er nee He had previousl Mechani ind Electrical Engineerin 
riment, experimental machine hop taken correspondence chool course ! A ft« luation he oined Wats« 
ind laboratortw Hie then joined the mechanical, electrical ind automotive ire W ‘ onsultin e! nee 
I lt. Thoma Motor Co., Buffalo, N. ¥ engineerin vane : il e! ineeri 1 tal 
chief inspector and assistant e1 Durin World Wa I he wa in the Late é ‘ kea for the Australia) 
neer Still later he was foreman of the { Army Ai ervice as test pilot an Gaslieht Ce and a nspector of ord 
! rhinne hop of Inge 1 . eCul engine instruct He held the ink nance machine for the Australia! 
1) or Faston, Pa econd lieutenal Prior t } \ 1 Force He commanded Au 
he id been D ! n ra I ua I ee ‘ ‘ ‘ va fact “rl ce . : Arn Ordnance ‘ kshop 
1884 man for the Bake R& L Ce Cleve dn 
nd From 1919-21 he wa i partne I m 1937 é i fice of me 
itl is fathe nm the own op dou Ca e! nee I f the Brit 
eneral machine desig! pulldit and Crovernment ittached t< Woolwk 
NELSON S. MOSHER ‘ ' i 
maintenance and automoblie rebulid \ enal ind toval Army (ordnance 
Ne} I Moshe! “ale manape li He became a islLant mast me Cory VOrKSnop throu ut England 
\lloy Metal Abrasive Co Ann Arb« chanic of the Pennsylvania Railroad During the following year he was ad 
Mich., died recently He had been a Co Mt. Vernon, Ohio, shop He wa miralty er net fe tl British Ge 
e in the Shotpeening Division of the president and general Manager of the ernment 
Iron & teel Technical Committee of Steelite Piston Corp., Pittsburgh hu From 1940-44 Ma). Bradley was wit 
AE and had been chairman of one [ own corporation developin and the Indian Army Ordna! Corps at 
t ubcommittee manufacturing forged steel piston h tached to the Royal Indian Navy ar 
Mosher had joined Alloy Metal in own patent Lats he wa ale rep the Indian Army Ordnance worksho} 
1950. Previously he had been with the resentative for Advertiser Exchange mn Bombay, and Indian Army O 
Chevrolet Division of GM¢ for many Ir 1931—39 designer, tools and mi I nee workshops in Calcutta 
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Smaller Sections On Top 
In Local Meetings Support 


Membe1 ol 


(Garoups turn 


mailiet section 
out in eale prop 
ipport their local meetin 


the members of the la! r Secthe 
rhis important data has been eathe 
from ction and Group B 


Member attendance at meetin 


ear ranged from {% e tot ( 
tion or Group membership to % 
ith 27 the median 
Ihe en Sections and Group e} 
best upport from membe} 


orade 


rHE DEADLINE FOR SAF 
JOURNAL SECTION NEWS IS 
THE 12TH OF THE MONTH 
PRECEDING PUBLICATION 


ekend 


nate I 
pre r i 
I t imp i p) 
) apl ic publ ! 
Ma I f m 
| AT 1.dquarte NE Y 
Fet Lia 10 The 
inere I 
11a ye i) 
lor I i é 
mm i ‘ 
| 
| 
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\ inla 
W er! 1 
Williamsport 
Salt Lak 
Aiberta 
Colorad 
Loui 
Lid-Mic 
ul ‘ 
Cent Ilin 
A he f ( n meetin tl 
pe I i [ ‘ I il 
endal i mem be il 5 nor 
I ibe 


MONTREAL 


‘A. A. Larkin, Field Editor 





Welcome Mat Is Out 
For All Montreal Speakers 


lo in Vion is 1O! pe Ke 
ele tre me! ( 
Jack ‘T. Dyn ( n ( 
! pe Comn il 
let p peat 
CQ t ine 
} u 
J 
i pit 
me ( { f i a 
He d pe 
! I f If ! 
! ‘ 
f ¥, 


i! 
tr 2 
‘ 
| 
It py lated ma 
| ommitme 
r j rn ¢ 
a I ( " 
p f l ( I le 
b ! 
Ly | Ki t AY 
i \ / A ' 
Speaker's Memo Attached 
Lym tac t ‘ 
meme ! ( peal l¢ lor 
On meme I mnie 
ind | But a ! ler 
ef iF 
If | ‘ ed 
! I y ‘ 
e fe 
( " per } r 
A it \ ‘ ( 
( m lor 
I ne 
numbe I 
{ tiie ! if 
Information needed for meetit 
nouncement j n 
ply introduch Lhe peaks I 
He ked t | ad b i b 
rap | nself H 
ij rie t ‘ 
ft b j 
il f If } ‘ 
i r { 2 ‘ 
ipmi n I ( le 
b f ( ol kr Je 
Dymer t) for on 
I fi ! ef mi ef 
Lhe mat 
en 
al 








Philadelphia 


Ve OU eee 





B. B. Bachman 


Honored by 
Section 


LiENJ 1IIN B. BACHM 4 i ! 
ed b the PI idelphia ection on 
Vednesd Ni 9, 1955 ‘ ‘ 
ol mb of the sp t of kb dul 
' ! f t } if centu 

Johi 1 ¢ Warne \l ecre 

I eneral Manager, mad e pre 
entation on benhall r the ( ! ind 
i plaque, commemorating the oct Ion 
i iven to the 1922 SAE President by 
Philadelphia Section Chairman George 
J} Liddell The presentation was made 
t the Fuels & Lubricant ler i Din 
re in the Bellevue-Strat! lin P 
delphia 

The Section made the award, acct 

ne to Liddell, because it the end of 50 
ears of \F ve Want to lOOK DacK and 
dentil the people who have helped 
make the Society what it} By reco 
niizir thelr good qualiti ve can al 
tempt t emulate them and continue TWO FAMOUS BENJAMINS 
the ood work they tarted 

\ uccessful engineet Willin BACHMAN 
pend time and effort for the benefit of 
other professional men in his own file 
nd it related industrie Is certainl 


idmired, complimented 


one to be 


ul 





pie We have selected B. B e on nself f ee perfe 
B mal is ou ymbol mn ou vn charact& 
ectior f the spirit of AF durir But I assure ou ( of honor that 
I I eT! ir} ( Nail not Keep ta on ne wel ) 
poo Ve tnInkK Nhe ( icc 
Two Famous ‘Benjamins to Franklin's standar f virtue 
As our President in } Phil 
Notlr Lidde ords. Warner b delphia Section Chairman in 1924 
! presentation to Bachman b ivi first President of the Coordinating Re 
rh the PI iadeipnia le ind ji earch Council in 1942, as Chairman I 
W il od for Philadelphia i Wal Activities Cour qauri 
od f f ole f AF rher World War II, as SAE T! 1 nee 
ntinued 1944, you, Benjamin Bachma! have 
Be imi juachman, you kn i alway f ed SAI Wi tinct 
re rWoO distinguished Benjami Whethe aptal nembe f 
tl community I mention him i the team f 45 nm Jur 
the me breath with Dr. Franklin b membership started in 1910 ] 
THE PRESENTATION ise the two gentlemen have several continued to help us move f 
mportant attribute In common toward bette 
WISDOM and NDERSTANDIN¢ You sl d know t t ir we 
e¢ amor these at yule known habit of ‘“d t Cour 
JOHN A C. WARNER On an occa ! ich as tn mectin is based O1 a precede 
GEORGE j. LIDDELL temptation to belabor a man t Benjamin Franklin did itt He m 
ich © earl hero of I ice ! onfe n in these ( 
i ted me $ of the i Ke I wa er I f A { 
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there to hear debates which were ‘ General Corp. in AzuSa and was fo! chool nvoilve the mpet ! 
ften unentertainin that I wa in mer! i faculty adviser for the Student the Mac Short Award 
duced to amuse myself with makin Branch at California State Polytechnik Fact ea 90. California eC UM 
magic squares or circles, or anything to College awards the Mac Short Troph 
avoid wearinge tudent, enrolled in one of the er” 
As I speak for all who know ou Boosting Student Activities tion’s SAE Student Branches who ha 
Bach ist permit me to Say that ou . are contributed the most to engineerin 
deep admiration stems from your warm \ concerned effort has been made DY Giring the school yea Each schoo 
omradeship, your wisdom, you m- the Section to boost the Student | ominates one eligible student on get 
path enerou inde und Branch activitie in thi rea rh . cholastii sti originalit in 
iS been accomplished Dy e} inee ' thi . eadership ’ 
Ou AE p ‘ Optie frien N Partiall inde tu the « Lo mu fulne ib { ( exXpre 
mat I i€ tate th At vnen icket for all dinne meeth j nought and activity in the SAE Stu 
i You lead mer . le oane oa limit of 50 ident ft “al dent Brancl From the electior tne 
nd engtl imply by living that wv ne meetir ection Governing Board decide the 
ourself! and lettir the world see tne Presentin AE Student banne! Vinner of the trophy 
fine persor ic) ing has produced each of the Student Branche A basic cooperation is established 
lr} explains why e Philadelphia These banne ive displayed at however, through the oup meetin 
section has picked you as their lively tudent Meetin ol all Student chairmen and faculty 
ind | I ymbol of the p of SAI Assisting the Student Branche in adviser vith the Student Committe 
durin ts first half centu btainin qualified technical Chairmar at the beginnin of the 
peakers for their Branch meet chool term 
, The SAE Western Branch fom Harderove tarted by writin 
manave Ed Rentz. the Studer to the iriou chool isSking for pro 
7 a Committee chairman, and othe posed schedule of Student Branch 
So. California members of the Section Governing Meetings. He met with the Student 
Board have been a reat help airmen and faculty advise! to d 
WE. Achor, Field Editor 4. Holdin 1 joint meetin once , cu their meetin pro im for the 
yeal at tne pecinnin of Lhe current year He : olicitin pape: 
chool term, of the Student Com- ‘'0M the various schools for competi 
mittee chairman and the Student “OP mn Ue Ma hort Award and 
Branch chairmen and faculty ad Nill be hi responsiouit to handle Mt 
3 Point Formula vise! to discu their problem the arrangements for the presentation 
ls Success With Students and programs for the coming yea! of these papers to the Section Govert 
; Holdin periodical meetin of 12 Board in an anonymous manne 
The formula for the icce of Stu ‘ , . He will then present the Mac hort 
tent activity the right combinatior - AEE Committee chairman Award and certificate fo the partic) 
and the various Student Branche : 
of effort, interest, and cooperation or throughout the year to offer su pating Students at the Mac hort din 
the part of estions and answer questions rel ner at the end of our fiscal yea! Hi 
1. SAE Section office: ative to Society function plans for the future include a un 
the Student Committee chal:mal! 6. Sending a list of five or ix name tne raduating Student member 0 
and at the end of the chool year to yet position in Indust fol whieh 
3. the faculty advise! ol the ‘ each of the Section Governins they are best sulted 
dent Branche Board members with a_ request Activity Vital to Students 
This combination spell icce in that they write a personal letter to 
anizing an interestin program ol the graduating Students assigned fom feels that the Student activity 
peakers for the Student Branch meet to them This letter extend important to the tudent ince it 
in So savs Thomas H. Hardegrove personal invitation to apply fo! - them a feeling of direct contact 
30) California Section 1955-1956 Stu SAE membership as a means of with men in a highly technical indu 
dent Committee chairman maintaning their technical devel a onl is obtained through membe 
Ihe So. California Section of A opment and contact With tech nip, attendance at the dinner meet 
nitiated it Student activity program nical people in their fleld n and ar ig! peankel it their i 
in 1942. During the ensuing yea the I f ' ; a an Sane mee 
, hese activittle are nhandied by two Phe oal is to increase the interest of 
sy ction Na iad 10 different Student people the Student Committee chai these tudent in inde indin thie 
a oe chairmen hey served a man and ti assistant For the 1955—56 broader phase of the engineering fieid 
swsenwY eason ‘ ta rif ! istan nd in furtherin Lnel nterest in the 
1942-43 F. Brint Edward chairman r efforts cover five Stu ums of SAF 





1943-44 Norman C. Parris! dent Branche rop Aeronautica 
1944-45 B. T. Anderson Institute, California State Polytech: —— SPEAKERS are planned 
1945-46 P. R. Kyropoulo College, California Institute of Tec} become a regular feature of the So 
1946-47 P. R. Kyropoulo nolo Loyola Ur f t ine Ca California Section dinne! Phese 
1947-48 P. R. Kyropoulo Aero Technical Institute; also, one SAI coffee talk Will all concern develop 
948-49 Paul C. Swar Club, the Unive ty of Southe c ment no and about automotive bC1) 
1949-50 T. D. Howard fornia event ind will be presented by pro 
1950-51 J. W. Sinclah Each Student Brancl yperats ui ponents of the cing Industry 
1951 » R yr ry dependentiy, Navin it own otudent . ‘ 
1-52 R. FP. Lab OHN A. C. WARNER, SAE secreta 
1952-53 M. W. Hall chairman and facult 1d el Al ‘ 
mw ; ; Ak memes ind general Manage! poke brief 
- ‘ ; V ‘ no h the Ak ade ecommended 7 
. - ». ie { 3 at the October 17 meetin mbOUL th 
( 4 MW al CAKE! and pape tne arrangement 
1954-55 M. W. Hall - = 7 ‘ n and achievement of AE He 
{ ‘ ' ) tre ft eT ( 1 ‘ ‘ DAD are 
1955-56 T. H. Hard f ) vor , ointed out that standardization is the 
made by the ident ¢ i nan of ea . 
lom Hardgrove, the present « iirman ) 4 f ma production, while show 
took ove when Mell Hal was tral e extent to which SAE ha rome 
ferre to Phoer Ariz and therefore t proc e those tandards ove the 
Mac Short Award 
id tk esign at the beginning of the ca 
1955—56 term Tom works f At he nnual compe te meeti fa CONTINUEDON FOL LOWING PAGE 
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SAE On TV 
Via San Diego Section 


San Diego Section, under the dire« 
tion of F. Herbert Sharp, has put SAF 
on television Here how we went 
about it 


Herb Sharp, chairman of the Friday 


Oct 14 evenin € ion of the SAF 
Golden Anniversary Aeronautic Meet 
in wanted to make hi ession some 
things pecial and different He wa 


mulling over possibilities for his eve 
ning session program on the train be 
tween Los Angeles and Detroit last 


January From somewhere, between 
the clicks of the rail came to hi 
mind Why not a TV show He 


broached the question to the Progran 
Committee when he got into Detroit 
hey liked the idea, so he asked that 
San Diego Section be allowed to work 
up a plan 

With permission in hand, he im 
mediately went to work with Convail 
Public Relations Department, particu 
larly R. G. Sharp, chairman of San 
Diego Section, and H. R. Dentz lo- 
ether they worked up a _ proposed 
cript and layout for the eye of the 
ponsor and producer 

The next step was to travel over to 
Los Angele pick up Ed Rentz, SAF 
Western Branch Manager, and arrange 
a et-together with the Richfield Oil 
people who sponsor the program “Sue 
ce Story” Friday evenings on Statior 

(Cont'd 


A TV show comes into being: 


1 rransportation in Cave-Man day 


become a prop for the Oct. 14 
evening session TV show at the 1955 
SAE Aeronautic Meeting in Los An 
ele Convair art department pro 

ide i dinosaul 


2? San Diego Section Chairman R 
G. Sharp ride an 1825 cartoon 


{ idea of a rocket duri the how 
3 Station KTTV camera crew take 

* in a chart displayin the tre 
mendou increase in travel peed 


about by aircraft development 
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KTTV, Channel 11 ol idea fo the mutual dution ol 
problem The Section objective 
2 inf j ke t j : 
Richfie audicmnnites a — Dasically to be o! service Achievin 
Jack and Herb then made an ap- this for production men would opet 


pointment with Eric Strutt, the man hole new area Of potential membe! 


who produce thi how for KTTV Ip 

Strutt was much impressed with the What roup, other than the ma 

cript and layout And, even though producing industrie erved by the SAE 
meant departing from the eneral vould have more produetion problem 

format of the now he thought the By the same token, what roup is most 

ecasion wa important enough If ble to solve these problem: 

hem to take it on Ihe Milwaukee Section answered 


the questions by sponsoring a trial 
production forum last April The pu 
pose of the forum was expressed by the 
title Producing the Design It wa 
aimed at the joint problems of the ade 
igner and production-man The panel 
vas composed of experts in their fleld 


TV Committee Appointed 


In the meantime, Herb appointed a 
r'V Program Committee includin 
Section Chairman R. G. Sharp, F. F 
McCreery of Rohr Ajrcraft ww. © 





Heath of Solar Aircraft, E. F. Mel G. SHARP ‘left chairman of the and was moderated by J. E. Schoen 
linger of Rvan Aeronautical, and H. R *SAE San Diego Section, welcomed professor of Mechanical Engineerin 
Dentz of Convail J. B. JOHNSON, chairman of the SAE Marquette University rhe panel 

This committee went ahead with Aeronautical Materials Specification members were 
plans based on the assumption that a ee eet eid -gr fe ee H. L. Sander: Production Purcha 
the show would follow the general line oa et . 7 ey re : ng, Ford Aircraft Engine Division 
of the proposed script. On Sept. 13 OMe week os Veu re , E. L. Breese—Planning Manaxe 
it met with Strutt to line up necessary ,, “~ ae ae a ee ery Ph Cats rpillas Prac tor Co 
prop Various aircraft companle in Sacthon | esitiie appreciativs that Sar R Kelle Welding Researc!) A © 
San Diego had agreed to provide the ates: Genie anleeinil an iin dak tae tte Smith ( orp 
props needed. Companies in Los An AMS sania Re anid tinh eee of A Spelich Quality Control superin 
ele had been contacted for model the nation etnias sanmeheiisk aabiie tendent Wauke ha Motor C 
airplane: Wanted were 10 or 15 mod tian sisevath ianduatry tn eset anne Qa George Kopp-—-factory iperintend 
els to show the progre in aircraft de eee i an eee eee *' ent, Heil Co 

: I Diego, use AM and understand the . 

George Mork—-development eneine 


ign ri the Wright Brothe! plane 
ign from tl oe ™ contribution these specifications have p i Cc 


! sucyru “rile 0 
right on up made to the entire industry 

The program became a unique pro rhe informal atmosphere essential 
duction. Hundreds of people in plant to a successful forum was encouraved 


all over the country spent hundreds of by having the panel and audience be 


manhours preparing and shipping the come acquainted at a dinner precedin 


the discussion. Sixty percent of the 


huge prop Setting up the stage be - rWwrwr 

came a masterpiece of organization MILW PYG SD roup attendin thi uccessful trial 

and cooperation forum were not members of the SAF 
J. W. Mohr, Field Editar but are now active potential member 


Thoughts Turn to Tickets 





As plans progressed, tickets and an 
nouncements had to be thought about 
It was uggested that exhibito! be 
riven tickets to distribute to promote Milwaukee Forum Series 
a large audience, necessary for a suc 
cessful telecast This idea led to the Production forums have gone ove 
uggestion that all exhibitors be asked 1 a big way in Milwaukee N. P. Mol 
to close down their rooms by 6:00 p.m linger of the Ladish Co., chairman of 
the night of the show Bill Heath wa the Section Production Forum Com 
assigned to contacting these men mittee, is now making plans for a serie 
of three forums to be held in the sprin 
of 1956 

Phi campalen lem back to the 


Production Men Hail 


An announcement of the TV show 
was prepared by the Convair art de 


partment It was printed up on 8! 
) paper to be passed out to each man original national Tractor Productior NOMAN MOLLINGER left ind 


as he registered and to be mailed to FOrUM of 1951, held in Milwaukee. GHARLES HAGEN, both of Ladisl 


h é ley it if thi i aff ‘ > 
key members in the area Phe achievemer ul ! first afl Co planning the 1956 Production 
; s inspired the Tractor and Farm Ma 
ys re \ 5 . 
rhings ran smoothly Except for a chinery AGivity Committee to mak. 


a Yo ft , : , 
few timin difficultie on the day of i, an annual event Phe 1953 forum jy Ihe ucce of thi inacertakin ha 





Forum Serie 


the show, no real problem arose. All ay) jf uces was chairmanned by prompted the Milwaukee Section to « 
the cooperation that the committee re Norm Mollinger. Now he is taking up pand their plans for production meet 
ceived, from companies all over the the ball for the the Milwaukee Section in in 1956 
country, from San Diego Section mem itself Mollinger is now making plans f 

: bet and from SAE he adquarte! The Governin Board ‘ f tne Mil AAU erie of thre forum Lo be heid in the 
made failure a virtual impossibility kee Section feels that a service can he pring of 1956 Mollinget committer 
In fact the great success of the show yendered to production men in the consists at nresent of Arthur Flamme 
was no surprise area, through the medium of produ Taylor Dynamometer Co., and Charle 

As the program was telecast, it wa tion forum Ihe community ha Haven, Ladish Co Ihe forum seri 

filmed via kinescope The film is be many active ocietic for technical being planned will employ technique 
ing made available for Section show- people, but no organization, a ich, mular to those used for the national 
In now aid production men in an interchange production meetin Specific prob 
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54 


em De GIscussed in ¢ meet 
oweve by means of a case stud 

cl pe pre ented vo iri ¢ pe t 
the particular field 


g OFIPICATI for 25- and 35-year 
membership will be presented as a 


hlight of the No 4 meeting of the 


OES 


’ PB. Polko, hield kditor 





Inspired Support 
Given Student Activity 


Lteady increase in student activit 


has been inspired in the Chicago Sec 


Lior While the Student Activity Com 
mittee has coordinated this effort, the 
end re iit have been possibie onl be 
cause the ection membe! have been 
nterested nd have wholeheartedly 


upported this endeavor Some of the 
reaso! for 


follow 


increased interest are i 


An annual Student 
held featuring a progran 
appeal to both 
ind member rhis meetin actively 
upported by the Section 
Board, is held in the spring of 
year on the campus of Illinois Institute 
of ‘Technolowy It 


Member dinne 


‘ 


meecun I 


designed to tudent 
qaovernin 


each 


feature three tu 


dent each of whom has won a local 
paper competition at hi respective 
chool These three winners each wive 


i ten minute paper at the Annual Stu 
Meeting rhe Grand Winner i 
iwarded a trophy at the following re 
Section dinner meeting 
In addition to the student 
distinguished guest speaker | 
tured We 


dent 


Uli 
papel 

also fea 
extremely for 


have been 


Lunate in attracting guest uch as oul 
1955 SAE President Lr Gc Gi A 
Rosen; the late Wilbur Shaw: Dr. John 
Rettaliata of Illinois Institute of Tec) 


nology; Joseph R. Gillette of Lincoln 
Mercury; Harold L. Welch of Chrysle 
Corp.; and Walter Parks, editor of “Hot 


Kod Mavazine 
rhe faculty advisor 
est in the SAE in thei 


Limulate inte! 
Student thu 


makin possible active Student 
Branches and Club The Governin 
Board demonstrat it appreciation 
for the important role played by these 


faculty advisor on their respecti 


campus by inviting them to be uest 


each year at the table at 


Speake! 


egular dinner meetin Present fac 
ilty adviso! ure 

L@land W. Sims of As nautical | 
ersity 

Dr. Edward F. Obert of N thweste 
Lnive { 

DD Martin A. Elliott of Ulin li 
titute of Technology 

It recoenized that a oup of acti 
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Section 


ALBERTA 


December 16 Ha ky 
hktoom 


VILLANI 


January 9 Floyd A. Wycza 


lek, Automotive Engine Dept 
Research Laboratorie Divisio 
General Motors Corp., Detroit 


Mechanical Octanes for Highe 
I Dinne 7:00 p.m 


Meeting 86:15 p.m 


BUFFALO 


December 13 


Dr. T. F. Hart 
Linde Air Product ; 


3uffalo, N. Y 


Syntheti Jewel Hote] 
Sheraton Dinne! 7:00) p.m 
Meeting 8:00 p.m. Special Fea 


ture Ladie Night—Christma 
Meeting Also included—Auto 
motive Fabric Display by G. M.C 


Styling Section 


CANADIAN 


December 21 Christma 
Party Bob Combs’ Night Roy 
York Hotel, Dinner 7:00 p.m 


CENTRAL ILLINOI 


December 19 N. Olson, Alu 
minum Co. of America, Pitt 
burgh, Pa Impact Extrusion 
of Aluminum Pere Marquette 
Hotel Dinner 6:30 p.m Meet 
ing 7:45 p.m 


CHICAGO 

December 13 Dr. Maurice J 
Day directo! esearch develop 
ment Crucible teel Ce Pitt 

bu Pa High Performances 


Alloy Hotel Knickerbocke! 
Dinner 6:45 p.m Meeting 8:00 
p.m Special Feature Social] 
Half-Hour 6:15 to 6:45 p.m 


Sponsored by Crucible Steel Co 


CLEVELAND 


December 12 R. C. Wil 
liams, Euclid Div., General Mo- 
tol Corp I'win Power for 
Easy Mobility H. ¢ Kirtland 
Allison Div General Moto: 
Corp Torquematic Drive—lIt 
Part in Easy Mobility Cc. M 
Jordan, Styling Section, Genera! 


Motor Corp I'win Crawle. 
Take Shape lrudor Arms Ho- 
tel Dinner 6:30 p.m Meetin 
7:45 p.m 

INDIANA 

December 15 Joseph Ge- 
schelin, Detroit editor, Automo- 
tive Industrie Detroit Out 


Feature of the 1956 
Marott Hotel, In- 


tandin 
Automobile 


dianapoli Dinner 7:00 p.m 
Meeting 8:00 p.m. Special Fea- 
ture Social Half-Hour 6:30 p.m 
INDIANA SECTION 
Fort Wayne Division 
December 19 Joseph 


Geschelin, Detroit editor, Chilton 


Co rhe 1956 Automobile 
Dinner 7:00 p.m Meeting 8:00 
p.m 


METROPOLITAN 
Herbert K 


inee! 


December 14 
Otto, Jr., chief en and 
John C. Cox ipervising engi 
Purolator Product In 

Dirtproofing Engine The En- 
ineerin 9 West 


9th St Meetin 


nee! 
Societies Bld 


New Ye r 
7°45 p.m 
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Meetings 


METROPOLITAN 


January 5 D. F. 


( 





Gardner, 
rrent Controls Corp., Chicago 
Weighing Vehicle and 


n Motion by 


Static 


Electronic Scaie 


The Bra Rail Restaurant, Fifth 
Avenue & 43rd Stree Cocktail 
Hour 5:30 p.m. Dinner 6:30 p.m 
Meeting 7:45 p.m 
NEW ENGLAND 


\eronauth 


January 10 


Act t 


NORTHWES' 


January 6 Dr. Ulric B 
Bray, president, Bray Chemical 
Co., Los Angeles, Calif Stewa 
Hotel, Seattle. Dinner 7:00 p.m 
Meetin 7:45 p.m 


PHILADELPHIA 


December 14 Robert Cass 


issistant to president, White Mo 
tor Co., Cleveland Trends in 
Engine and Transmissions for 
rruck rhe Engineet Club 
Dinne 6:30 p.m Meeting 7:45 
p.m 


January i Grover Loening, 
aircraft corsultant Economis 
of Large Aircraft ce the 


field of airborne aircraft carrie: 


ering 


« cargo piane ana large 
Vale pased plan Annual 
Joint Meeting with IAs Inte 


national Area of the Philadelphia 


International Airport Dinne: 
00 p.m Meeting 8:00 p.m 
AN DIEGO 


January 3 


1955 


DECEMBER 


SOUTHERN CALIFORNIA 


Major Thomas 
B 52 


January 16 
P. Savage, director of the 
Operational Evaluation Section 
at Castle Air Force Base, Merced 
Calif De-Bugging’ the B-52 

Aircraft Dinner Meetin Rodege! 
Young Auditorium, Los Angele 

Calif. Dinner 6:30 p.m. Meetin 


8:00 p.m 


December Annual Ladie 

Night Meetin Program will in 

clude Dinner and _ probably l 
Theatre Party 


rPEXAS 


Bill Gibson, 
Clutch Co 


January 20 
sales mer., Twin Dis« 
Amon Carter Field 


rEXAS GULF COAST 


January 13 ruck & Bu 
Activity Meetin 

I'WIN CITY 

January I1 peaker and 
Movie or Slide on Engine Popk 


WESTERN MICHIGAN 
December 13 Earl C. Ginn 
executive vice-president Conti 
nental Motors Corp., Muskegon 
Mich Meeting Present Day 
Power Requirements with a V-8 
Diese! Doo Drop Inn, Mu 
Ké n Dinner 7:00 p.m Meet 
8:00 pn 


1ce ct ire nece i hi t 

ident Brat it ire to be full of life 
I timulate the chairmen of the Stu 
dent Branches and Clubs, an invitation 

extended to each of them to be the 

lest, once each yea at the Speake! 
table at a re ila linner meetin 

Each year yout tudent§ Activity 
Committee ippeal for out-of-date 
SAE Handbook and each year the 
Chicago Section responds very well, in 
deed These Handbooks are then di 
tributed to SAE Enrolled Students o1 
each of the three campuse 





PITTSBURGH 


Weltman, Jr., Field Editor 





Jons 
burgh 
Ma a 
Zine > meet 
ing He was pr. -nted ‘ AE 35 
year Membership tificate by Set 
tion Chairman H. ©. Creazzi Fahne 
tock was chairman of the Section in 


1933-1934 


nes FAHNESTOCK (eft) 
an 


member of Pitt 
leld 


Oct. 2 


active 
Ford F 


the 


Section and editor of 


was honored at 





TEPHEN L. TOMASIC, one of Pitt 
burgh Section faithful receive 
i pave Write ip with picture F ‘ 
October a3 le Of the’ Pittsburg! 
Pie Besides bei the ner of i 
( ep ! busine ! mithtor 
J t mat } qa tt L1Vé Ke 
bun Like Gabt Hay Leve 
‘ 4 ' b f mself b 
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From Section Cameras 





Central Illinois 


Harlan Banister, Field Editor 





Student-Section Activities 
Spark Widespread Enthusiasm 


Joint activitis have boosted intere 

iF Student Branche at Central Ili 
nois Section Exposing Section mem 
pers to tne nthusiasm of the Student 
ha erved to put Student activitie 
it he top of he t of e( on Git 
erning Board activitie 

the September Section meetin 


and dinner, three members from each 
Student Branch attended a iests of 
ith full 


approval from both the Students and 


the Section This has met wv 
the Section membe! So, a full quota 
ha been promised for each future 
dinner meetin 

As in many other Sections, one Cen 


tral Illinois meeting each year is de 
voted to the Student Branche hese 
Student-Section meetins in the past 


CONTINUED ON PAGE 94 





1 N. W. Carnell, director of educa- 

tion, Holley Carburetor Co., speak 
on “1956 Carburetion Development 
He Va uest of the Atlanta Section 
it the October 10 meeting 


2? Louis L. Otto ‘left Mid-Michi 


in Section chairman, present 
William T. Bean, Jr., consulting en 


nee! sean wa peaker for the Sectior 
October 10 meeting on How Experimen- 
tal stre Analy Aids the Designe! 
3 Caught in discussion at the Pitt 

* bDureh section October 25 meetin 


re Henry J. Grance, Jr.,Gulf Oil Corp 

A. D. McDuffie, Research Laboratorie: 
Division, GMC; Harry O. Creazzi, Sec- 
tion chairman ind Court L. Wolfe 
Meilon Institute of Industrial Re 
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1956 SAE Annual Meeting 
And Engineering 


Display 






1. Over 50 technical papers in 25 sessions 
2. Sessions sponsored by each of the 12 SAE Activities 


3. Feature events 


Luncheon technical session [| uesday, Jan. |0 
a dramatization of the problems automation is bringing 
to top management, design engineers, and production men 


Presidential address | uesday evening, Jan. 10 
Annual business session announcing election of 1956 officers 


presentation of life memberships, presentation of annual report 


Horning Memorial Award presentation — |hursday, Jan. |2 


4. 1956 Annual Meeting Dinner Detroit Masonic Temple, Jan. || 









4 


5. 1956 Annual Engineering Display—— | he Sheraton-Cadillac Hotel, Jan. 9-13 


Detroit, Mich. 
Jan. 9-13, 1956 
The Sheraton-Cadillac Hotel 
Hotel Statler Detroit Masonic Temple 
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COMMEMORATIVE SCROLL IS ACCEPTED Robert Cass Col. W. F. Rock 


well 


SAE Receives Citation 
From Automobile Old Timers 


membe! ook a prominent part Automobile Manufacturers A Clatior 


vities. C. F. Ketter G. A. Martin, president of Town & 


OoOmmemorat 1 LLi 1 enin l 
the i bs ito 1918 SAE p ident wa uest of Country Moto! In Greenwich 


principal speake1 Conn.; and H. A. Clark, Jr., owner of 
of tl the Long Isiand Automobile Museum 


ident Robert C; ul dinner committee was P. G. Hoffman, Southampton, Long Island, N. Y 


the board of Studebake1 Colonel W. F. Rockwell, president 
yn the Automobile Old Timers and chai: 


me in I Yor t honot! nd 
16th anniversa! ii oastmaster and chairman 


reproduced on tl chairman of 
mn be lf of the ;} Packard Corp pervin with him 
dent C. G. A. Rosen who the dinner committee’ were Alfred lan 


t of the xle Co., presented the scroll 


| : cg 
) 


“aA. 


Jue 


hi 
of the board tockwell Sprin o 


Reeves, advisory vice-presiden 


OTHER DISTINGUISHED SERVICE CITATIONS Crawtord 


Pyke Johnson 
L. L. Colbert 








DECEMBER 


UeCnug Wout omens 


AAutomobile @id Fimers 
Ritends Greetings 


to mark the Societys Golden Anniversaru,ane to 
signalize fifty fruitful years of distinguished service 
of its officers and members whose voluntary collabo 
ration toward advancement of the arts, sctences anel 
practices of automotive engineering, has yielded 


practical benefits of inestimable value to mankind. 


Pounded upon the doctrine of attainment through 
cooperation, the Societus first half-century has 
amply demonstrated the solid substance of friendly 
creativity, notably tn the realms of ground vehicle 
and aircraft engineering. 

With proven certainty that sharing brings greatest 
satisfaction to men of good will and common % 
purpose, the Society can have faith in its powet to 
rise to spectacular new heights of achievement. 
Automobile Ola Timers offers hearty felicitations, 
and every geod wish to the Society of Auto ~ 
motive Engineers for a brilliant future. 
Given at its loth Annual Meeting in the City 
of New York, October 28, 1955S. 
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SAE Technical Services Aid 
Railroad Diesel Engineers 


men NI 


‘resident 


\l rs and 6 nonmem 


ed tha 


L's " 
t 


5 
. a 


SAE 


Rose n 


During the 
President 
values available 


with 
to diese! railroad men 


diesel 
Those 


met railroad 
photos above 

In the photo at le't are 
System, T. M. Robie 
Pacific Railroad. Gertha! French, Union 
Jr, Missouri Kansas Texas Railroad. Wayne 
Ohio Railroad, SAE President 


left to night LoS 
Fairbanks, Morse 


Rosen 


National Diesel Meeting in St 
engineers to 


present 


Crane 
and Co 

Pacific 
Lasky 
M.A. Pinney 


Licipa 


memt 


el 
t 


mem pe POSITULV 


fertilization of 
itll 

if and 

and maintena 

man a fre 


tnrow 


railroad 


ldeas that 


SAE 
SAE 


shown in the F 


road, F. Fahland 
Railroad 
A. Robbins, SA 
In the photo at 
Southern Railway Pacific Lines 
DS New Union A. E. Rice, Denver 
Railroad; Clay 
Gulf, Mobile 


Pennsylvania 


Louis last month 
discuss 


are 


tart 
Lewis 
and 


Rail 


1956 SAE National Meetings . . . 


January 9-13 
Annual Meeting 
The Sheraton-Cadillac Hotel 
and Hotel Statler, Detroit 


March 6-8 
Passenger Car, Body 
and Materials Meeting 
Hotel Statler 
Detroit 


March 19-2] 
National Production Meeting 
and Forum 
Hotel Statler, Cleveland 


April 9-12 
Aeronautic Meeting 
Aeronautic Production Forum 
and Aircraft Engineering Display 
Hotel Statler, New York 


June 3-8 
Summer Meeting 
Chalfonte-Haddon Hall 
Atlantic City, N. J 


August 6-8 
West Coast Meeting 
Mark Hopkins Hotel 
San Francisco 


Union Paciti 
R. A. Bardwell 
WwW. WwW 


York Central Syst 
Van Hovenberg, St 


» extend the oppo 


SAE benefit 


1] 
oad Ccolea 


ivin 


Railroad. R. W. Seniff, Baltimore G Ohio 
Chicago and Eastern Illinois Railroad. and 
E Vice President for Diesel, Koppers Co 

right are. left to right: H. M. Hoffmeister, Missouri 
Matzke, Chicago and Northwestern Railway 
and Rio Grande Western Railway: A. L. Wright. New 
m. E. C. Harris, Missouri Pacific Railroad: and H W 
Lous Southwestern Railway 


September 10-13 
Tractor Meeting and 
Production Forum 
Hotel Schroeder, Milwaukee 


October 2-6 
Aeronautic Meeting, Aircraft 
Production Forum, and Aircraft 
Engineering Display 
Hotel Statler, Los Angeles 


November | -2 
Diesel Engine 
The Drake, Chicago 
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TECHNICAL 


COMMITTEE 


Cabin Safety Provisions 
Under Study by New Group 


7 has ft led an roup, Com Committee S-9 will function unde 
mittee S-9 to consider cabin fety the Special Aircraft Projects Divisior 
the request of the if Lie SAF Committee 
The Cc Committee are { i 
confine itself to item inbottom of Trans World Airline 


nd components of the aircraft whi chairman; A. M. Salmon of t 
chairman \ H Ha 


Aeronautk 


lransport Association mmit eerving on the 
decided “to 
nited All 


e occupants thereof may have to op prow 


nan emergency 


task the t 


committee plan 


tackle is to formulate recommendatio! 


Ameri Davi of 

Line LD. Enfield of Lock 
Fleig of American Airline 

openin xternal M N. Gough of NACA; J. A. Grave 

Hoover of Convair: B 

ocation l 4 Ol I Mon i <j f AA; ©. E. Kirchner, 81 

E. Koneczny of CAB; and 

CAA 

in eme Next i of the Committe 


ind hye I held in 


main cabin doo! openin ised fo 


rmal emergen Kit 


ther exteriol 


meciii ana ) i ‘ Se 


Committee hope 


bi Tit 


quipment conjunctior 


leetir i Jar 


rain Ol escape dé 


ubject 


Extensive Report on Fretting 
Prepared by Hirsch, Boswell, and Palmer 


ipcommi ittee 
Heli Ooplt 


DECEMBER 


1955 


Drafting Manual 
Under Revision 


OMMITTEE S-1 ha 
pleted seven revisions and addition 


to the SAE Aeronautical Drafting Man 
! Airframe 
Geo 


com 


Pitle f tl even are 
in Syvmbollis Note fol 
metrical Surlace Symbol for 
Electrical In etall and A 
embly Drawin Jewel Bearin 
Lockwirin simplification of Com 
Spring Drawin 
Committee S-1 is the 
Draftin Manual 
pecial ircraft P) 
SAE Acronauth Or 
Belitsos of General FE) 


t 
uintl 


and: 
pre ion 
Acronauth 
Committee of the 
Divi 
rmmittec |? 
ctric is chal 


olect ion ol 


1955 SAE Technical Board 


C. A. Chayne 
Chairman 


B. B. Bachman 

D. P. Barnard 

L. L. Bower 

O. A. Brouer 

G. E. Burks 

HE. Churchill 

A. T. Colwell 

FW. Fink 

E.G. Haven 

RF. Kohe 

W. C. Lawrence 

A. G. Lootbourrow 

C. E. Mines 
Norelius 

Harold Nutt 

A. E. Smith 


BG. Van Zee 











KANSAS CITY 


H. H. Hart, Field Editor 





Rogers Holds the Reins 
In New Members Campaign 


Drak Rog Kansa C 


ection Membe hip chairm 










\ Lo n the AE membershi 


house Kansa 






City plant will appear in a forthcom 
ie of SAE Journal 


ectior member! i! eaci yt the 







ma} companle nave been delegated 


ORG 


AND 


ECK 
CONVERTER and CLUTCH 


isky new Model HA 
Long Range Planning 


PAYLOADER” to give it a rugged 
Pries Out What's Wanted 


vA { PORQUE CONVERTER 
VG DRIVE which multiplies output and pro 
. ‘ I t A} n Det t ac 


rate D it cal r the membe 

















DETROIT 





W. F. Sherman, Field Editor 





A 
J 
s 

iy 


di tea iq 


DIVISION 








BORG-WARNER CORPORATION 


Chicage 38, Illinois 
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f 


ormation ! \ Ul ul i ! ley tis ul oO! n ! committec 
ms put tl ] rniit nould ! ited { wi id hav ‘ ry bene 
he benefit of membe! 
nber 2, 1954, a recommen 
Executive Committee fo! 
tablishment of a Lon Ran 


i more intensive lo il 
roblems confronting SAF 
believed that the committee 


‘ the pe onnel chanwe¢ 


CONTINUED ON PAGE 96 


Check your Assemblies 


for spots that can use low-cost 


ACORN TYPE 


a Ua 


You'll gain these advantages! 


Collins 


e Smart appearance Rough, unsightly bolt ends are 
covered 


e Passenger safety No scratching of hands or arms 
Kittler Coleman No catching of clothes or polishing cloth 


e Vibration-proof fastening provided by PALNUT resili 


tion of a standing committee consi 
ent spring locking action 


in of Collin a chairman M 

Kittler, vice-president, Holley Carbure e Easy, speedy assembly with power tools. Extra-fast Full range of sizes for 6-32, 
Co and William 8. Coleman oft assembly with specially-designed PALNUT magnet 8-32, 10-32, 10-24, %-20 

General Motor Research Laboratoric sockets and */\6-18 bolts. Choice of 

Division rhe purpose of the commit e Big Savings Acorn PALNUTS cost much less than plain steel parkerized of 

ee is to conduct a careful and con machined types, need no lockwashers to prevent Cadmium finishes 

tinuou tudy to provide information loosening 

and advice to the Governing Board 


polich to make possible the full re; 


gation of the chartered purposes of U Also—SEMI-ACORN STYLE 


rhe committee first. s¢ with prevailing torque 


ide itself witl ome too 
) WoOrK In 
Chairman Dybvi i ante i 3 
out the char: and ji hie ; ( \\ \ 
SAE membershi h rend f any} PAL 
change in membe hip id wh ! UTD ( i ae 
nterests of the memb ! ; 17 
To determine omethi abo } 
atter point, it decided t data o; Glove compartment with Acorn 
meeting attendance in relatio PALNUTS installed to securely fasten 


Durned-in top exerts additional grip which 


lds anywhere on threads, for use as at 

compartment, while covering bolt ends holds an ' “ _—e 5 siadleaes 
} t matte ) leet ayus £ j so) 6S" ‘ hoad-cs 

ibjec matt of meet) to protect hands from scratching adjusting mut ed as load-carrying 

distribution of membership lock nut when seated, giving acorn effect 


ard to industry} + without need of critical bolt lengths 


a enete af aeneiiien of SEND FOR FREE SAMPLES THE PALNUT COMPANY 


tendance to be analyzed i stating type, size 70 Cortier St., Irvington 11. N. | 
yuestion whether the meeti : ee 
be of broad veneral interest ) re and application Regional sales office 

pecialized and techni 730 West Eight Mile Road, Detroit 20, Mich 


Mowever, the committee 
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NO 
SINGLE 
ABRASIVE 


can GALL Was aig 


lt is a fact that your own requirements as to finish and 


speed determine the type of abrasive you should use. As an 


/ 
if 
example: for heavy cleaning J) 


> 


chilled iron shot or grit 


is indicated; for less severe cleaning or scale removal 


3 


annealed iron shot or grit may be used. Controlled T “chilled” 


and Permabrasive “annealed” shot and grit are engineered 


h j 
IX for the jobs they are to perform. We'll guarantee that 


(¢s 
- 


our abrasives will produce a savings ® over your present 
x 


abrasive costs or we will give you a check 


+ 
cover the guaranteed savings. How can you lose? Now is the 


a 
» <p> 


time + J to make a test—now is the time f to save on 
4 


your blast cleaning costs. 


*10% in the case of Permabrasive 


15% in the case of Controlled T 


produced by 


THE NATIONAL METAL ABRASIVE COMPANY 
Cleveland, Ohio 


THE WESTERN METAL ABRASIVES COMPANY 
Chicago Heights, Illinois 


SOLD EXCLUSIVELY BY 


WILLIAMS & COMPANY 





Sections 


Continued from page 9 





Questionnaire Submitted 


O this program of obtain 

information, the committer 

id ipmitved to the soard 
tionnaire With modi 
Na approved 


peplembe! 
900 membe ol 
The questionnaire 
committee chalrman 
vering letter 
iirman K. R. He! 
every healthy 


Detroit 


ept pace remarkably 
n increasing numbe! 
ting meetin on timely 
the program cheduiled 
ill top them all 
I am certain 
tte! with you! 
more about yot your Du 
\ your technical interest 
meeting preference To thi nd 
enciosed tne ittached que 
A few minutes of your time 
information of inestimable 
Governin Boards in 


comin 


Phenomenal Response 


Response has been phenomenal 
roximatel 0 per cent of the 
the Section checked of! thei 
and flooded the Detroit SAI 
with the return 
Currently, the information from the 
questionnaire Is bein processed oO! 
IBM machine It is expected to be 
ibmitted to the Governin s0ard 
1 analysis by the Lon tanee 
Committee, at 
he po iple 
mation to otnet! 
) publish 


the SAE 


Hearty Applause Given 
Trial Three-Way Meeting 


combination meetin 
imental 
n i it 
November 7 at the Rackh: 
tional Memorial Buildi 
pronounced it a MarKea 


nearly 800 membe! participatll 


CONTINUED ON PAGE 98 
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How Hy-Loads can help you 


. 2AVE 


sage of the slide rule, SAYS: 


Here’s a tractor transmission where the designer's 

done a mighty fine job of cramming the whole works into 
a housing with dimensions tighter than 

MeTavish’s purse strings! 


See how he did it? He used a HYATT BU-type 
Cylindrical Roller Bearing at the pilot position with 
the outer race omitted, Then on the input shaft he used a 
HYATT TS-type bearing with the inner race omitted, 
Gear-box size is held to a minimum with maximum 
bearing capacity! Hyatt makes 4 types of Hy-Loads with 
separable inner races and 2 types with separable outer races. 
And brother, they sure come in handy when you're 
cramped for space! If you haven't a WYATT General 
your Catalog No. 150 handy, better send for yours right now. 
COMPLETE Ling Iti help you find the answer to lots of pesky problems. 


of cytinadrical Hyatt Bearings Division, General Motors Corporation, 


roller bearings ¥ . 
© Harrison, New Jersey. 


A) eee 
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es oe 


ee ' this type of meetin A joint dinne! HE JUNIOR GROUP of Detroit Sec 
& Na held, attended by 652 member! tion took a very interesting tour on 
ind followed by three separate, indi October 18 through the Ford Dearborn 

CC Jons idual se on ponsored by the Pre lion Foundry Among the highlight 
duction Activity, the Truck and Bu of the tour were the fabricatin of 
Continued from page 96 Activity, and the Engineerin Mate and cores from the initial blowing of 

ils Activity respectively and into core molds to the assembly 

a = 2 Inasmuch as the Section normally of the baked cores into casting mold 

the ariou ‘ ion plans Only one Major meeting a montn§ the ibsequent pouring of metal int 
Dive t of interests of the mar during the fall, winter, and spring ses- assembled casting mold and the final 
envineerin pecialist i the Detroit on tnl experiment demonstrated removing of the formed casting from 

ea, plus the desire of many membe that it was possible to provide technical the mold 

for more intensely technical se ion material of interest to a large numbe: In touring the 27 acre foundry, where 
is responsible for the decision of the of members by stagin pecialized ses- 2,800 tons of metai are poured per day 
ection CGovernin Board to attempt ion imultaneously the members present were divided int« 


mall roup uided by experienced 
foundrymen, who helped to make the 
trip very interesting 

Submitted by J. C. Streiche 





RED C. MATTHAEI, JR Detroit 
Section Membership Committee 
chairman, announce that 10 addi 
tional members of the Section will co 


GIVE YOU DEPENDABLE operate with ihe company representa 
tis t | 


veS a he Membership Committee 


COOLANT CONTROL! 
CLEVELAND 


eee ea 





WO STUDENT AWARDS have been 
iven out Dy Cleveland Section 
John E. Matsik and James T. Van 
Kuren each received a cash award and 
a membership card for an SAE Student 





Branch The recipients were honored 

for their high quality school work, in- 

terest and succe in outside activitle 
Vernatherm thermostats by Detroit Controls have a reputa- 

character recommendation and the 
tion for solving knotty problems in the roughest kinds of earnest desire to continue and com 


' plete their engineerin ucation 
service. Big engines doing big jobs rely on Vernatherm ther- plete their engineering educatior 


mostats. Cooling system difficulties in millions of passenger 
cars have been eliminated. Why not investigate Vernatherm 


thermostats for your engines? 


T | P YI 
Pioneered by Detroit Controls to meet the needs of modern ati? California 


pressurized cooling systems, these superior thermostats are L. J. Abell, Field Editor 


solid-charged for power and accuracy, specially engineered 





for each job. 


0. CALIFORNIA SECTION greeted 
the speaker for the October meet 


Call on DETROIT sales engineers for test data and actual 





results in the field ... or write for Bulletin 213. ing with a luncheon at San Francisco 
Fisherman's Wharf. John W. Lane of 
Socony Mobil Oil Co. was the guest of 
honor The Chef apparently knew he 
iesuisabinians ie tuiaebinties was comin rhe menu included 

DETROIT CONTROLS CORPORATION A anadian Representatives Baked Halibut ala Lane 

8900 TRUMBULL AVE DETROIT 8, MICHIGAN Tao 
Division of AMERICAN RADIATOR & STANDARD SANITARY Corporation an OUTH BAY DIVISION has ap- 
pointed three program co-chairmen 
to make arrangements for the Divisio1 
(a) meetings. The Division feels that pro 
AUTOMATIC CONTROLS FOR TRANSPORTATION « AVIATION e« AIR CONDITIONING 


CONTINUED ON PAGE 100 





REFRIGERATION « DOMESTIC HEATING « WOME APPLIANCES « INDUSTRIAL USES 
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“Let’s be sure to specify 


STEERING LINKAGE 





ORE and more automotive 
M manufacturers today specify 
“Steering Linkage by Thompson 
when designing and planning their 


cars, trucks, buses and tractors of 


tomorrow. 


And for good reason—for they've 
learned that “You Can Count on 
Thompson” as a dependable source 
of supply. And they've learned, too, 
to count on Thompson for important 
developments in ball joint design, 
for steering linkage, as wellas other 
applications. Thompson's steering 
linkage units are in yesterday's cars 
and today's cars. And they'll be in 
tomorrow’s cars, too. 
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¥-¢ BY THOMPSON” 


Typical of these developments is the 


revoluuonary | hompson-engineered 
front suspension ball joints, the 
greatestadvan einautomouve front 
suspension in 20 years For over 50 
years Thompson has played an im- 


portant role in the automotive world. 


If you use steering linkage assem- 


blies, specify “Steering Linkage by 
Thompson”. For details on how 
Thompson's skilled steering engi- 
neers can help you with your steering 
linkage developments, write, wire 
or phone Thompson Products, Inc., 
Michigan Div., 7881 Conant Ave., 
Detroit 11, Michigan, WA 1-5010. 





mpson Products 


MICHIGAN DIVISION 
DETROIT +» FRUITPORT + PORTLAND 
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Specialists in VTO: Take a look at Fairchild’s 





progress in this exciting field of modern aviation! 


Here is real opportunity to make your mark in this 
important work, offered by the fast-growing, pro 
gressive organization that gave the world the famous 
C-119 Flying Boxcar and C-123 Provider. For now 
at Fairchild extensive research and development pro 
grams are in progress to create new VTO craft, as 


well as transports, fighters and missiles 


If you have experience in this field, and can make 
genuine contributions to its advancement, then you 
have an important plac e at Fairchild, and the chance 


to move straight up in your profession 


Consider, too, the added advantages of living and 


working close to Baltimore and Washington, in the 


me 


attractive Cumberland Valley, where housing, schools 


t , 
4 and recreational facilities are among the nation’s 
4 finest. And, Fairchild’s salary plan, paid pensions, 


health, hospitalization and life insurance benefits give 


you extra security in which to build your future. 


Send a detailed resume of your experience to Walter 
Iydon, Chief Engineer. All corresponden e will be 


kept in strictest confidence of course 


” ) ug 
where the Luture w 
« 


FAIRCHILD 
Aacrat Dirson 


MAGERSTOWN MARYLAND 


rtaaured cm Cagkr y tare 








Sections 


Continued from page 98 


(ram planning 1s more than a one-mar 
job. F. W. Fingerle, W. A. Casler, and 
C. F. Carey are doing an excellent job 
aS the planning team 


TUDENT MEMBERS should receive 
more recognition and attention ac 


cordin to the South Bay Divisior 


Governing Board lo make this possi- 
ble, the Student membe are iver 
large reen ta to designate pecial 
privilege and attention hese pe 

clal card ta in nave ncreasec 
the tudent recognition and are con 
idered to be helpful and en nteni 

to all parties concerned 


Mid-Continent 


L. Cotton, Field Editor 





ROSTER of Section member ha 


again been distributed Dy Mid 


Continent This listing is divided int« 
three part The first contains the 
list of office for 1955-1956, commit 
tee chairmen and epresentative 
Part two is an alphabetical listing of all 
the Section membe! Part three list 
the membe! and then Lddresse 
ilphabetically by citle 


CINCINNATI 


H. E. Pitzer, Field Editor 





Interest At A Peak 
In Student Competition 


Edward Lohaus reports enthusiasti 
ally that interest 1 deveiopin to a 
peak in the Section Student Technica 
Paper Competitior Lohaus is Cinch 
nat Section Vice-Chairn { 
dent Activitie 

One Student anticipated f p 
ram again thi yeal ind complet« 
his paper in tne mme pa 
time 

rhe invitation to Student membée 
to enter competition specifies that 

The pape hall be pertinent t 
SAE activitie I any one of the fol 
lowin roup ! ibdivisior thereof 


1. Aeronautk 


>. Pa enger Ca ox 


CONTINUED ON PACE 102 
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MARVEL-SCHEBLER Pde Drine 








Continued trom page eI ; — ahe : ; se 
pe be presented at the ide! 
ection meetin ! farc} \ware 

be de then | Fred W. Biede 
ky ne & Other Component Part man, Cincinnati Section chairmar 
+ Fue I n i I i ird boar« co! 
Construction & Industri: ident Branch Faculty Advis 
Equipment Cine nat ectior COC -¢ i 
§. Production Equipmen tude Act tie ind a membe f tl 
Pools & Method ection 





assy ependable power on this 


il Well Drilling Rig 


| i } ! i i i i [ 
( iia i ive and iter ed } 
é i ‘ r ‘ A 1} i fa ‘ ha ' y 
) Ca lank Radia i i Ic] 
and i Ons i 
I} fia . i | 1 \ 
{ { i } { { wod pla { 
l i ! 1 opera 
If ire a ! hea ! i Yat \ } 
hye id \ } liator pin 


California Representative: EE. Richter & Son, Emeryville, Cal 


Heat Transfer Products Division 


Yulea limeucarn 


BELOIT, wisconsin 


Dl late eek eee sel ceehae aehiel 
i ei ee hh cle eel 





projec peration, desigi yy problem 
( mn priz Nl be awarded for the 
p three p h rst PI 





IA Cas Tea TILE 


S. L. Leavitt, Field Editor 





L CHAIRMEN have been 


| panes 
1955—195¢€ 


he Section for all regula 
) Section meetu A special 
ef ‘ 4 De nted It 
rie ectio Ol I ‘ eetlr 
to be held J 56 
N AMI of new membe i I 
feri mem be f the ee ym W 
appear on the baci ft monthi 
Sect r mee r rr now or 
I} f ble f be end i 
han he Rect ( Lee I 
Ve { ‘ ‘ ¢ 


A’ ACTIVITY COMMITTEI ha 


been formed by the Southern Nev 
England Section Governi 30oard 
Ihe committee ll consist of six to 
ten membDe ind lli act a i Steerin 
committee ft the promotion of activ 
tie in tine ect I 





| DECEMBER MEETING will fea 


¢ 9 ' 
of ) ind 35-yea 


' tatior 
presentatlol 
Membe nly Certifies le le secLIO! 


membe! 


- rH TEXAS DIVISION’s Novemb«s 


6 meetl featured he present 
I I ‘ Robe Best fe 
‘ f ac e membe hip i A} 
fest IY f e | re in 
I ilipment Rese t I Er 
nie I f I al Depart 
ment, Southwest Researc! Instit 
Throughout f if membe 
p he ‘ Ce! ( Live He 
iirm f the Bufta ectior 
950-19 Ir | I< LD 
n.G ( ‘ f I 
ment m ) 154 leetir 
i ir 1954 j ( 
‘ Mem be n 


New England 


George T. Brown, Field Editor 





HE SECTION PUBLICITY CHAIR 
MAN pla! t le the cope oft 


publ I I Ne er anda or 
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... help increase payload 
in Fruehauf’s new Volume «Van 


Greatly increased payload —up to 34% in some cases — 1s thi 
big “extra profit’ feature‘of Fruchauf’s new all-aluminum Volume Take advantage of Bridgeport's 
Van. Backbone of this new trailer design is light, strong Bridge aluminum extrusions within 
these general limits 


port Aluminum Extrusions used extensively throughout the con 
struction to trim body weight and make possible a tight, rugged 


maintenance-saving assembly Length 

Max.—Heat-Treatable Alloys 40 ft 
These trailer body shapes are typical of the high-strength extru Mox.—Aged 635-16 40 ft 
sions Bridgeport is now producing for a wide variety of industrial Weight per ft 
and automotive uses. Bridgeport has the capacity of a large fully Max.—50 Ibs 
integrated producer and the flexibility of a small one. Modern ex Min.—.250 Ib 


trusion facilities and complete die shops can produce standard or Mox 
special shapes in both hard and heat-treatable alloys. And Bridge 
port’s staff of light metal specialists offers you prompt individual 


circumscribing circle — 16 in 


Bridgeport has two large tool and 
ger 4 


die shops fully equipped for making 
ized help in developing practical, cost-cutting extrusion designs all extrusion and forging dies 


Ce fe i , 
For the siructural members in your assembly, consider the ad omplete facilities are available for 

® mechanical, chemical and sonic 
vantages of lightweight aluminum extrusions. Then call th 


testing of aluminum 
nearest Bridgeport sales office 





for the vou noweat M 
B rt BRIDGEPORT, ALUMINUM 


EXTRUSIONS, DIE AND HAND FORGINGS 
Bridgeport Brass Company, Aluminum Division, Bridgeport 2, Connecticut 
Offices in Principal Cities 
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ects in safety design undertaken are as 
FEI Seeks Safer aon : 
. 
Farm Equipment 1. A guard protecting the tractor 


operator from the power take-off shaft 
has been standardized It was con- 
itructed so that it could not be easily 
MARTIN RONNING removed from its proper position with- 


out tools or a cutting torch 


AFER design and use of farm equip- 2. A remote-control hydraulic e¢eylin- 
ment has been one of the chief goals der for operating the implement was 
of the Farm Equipment Institute dur- developed and standardized. This re- 
ing the past yea Some of the pro leve the operator from raising oO! 





... for best engine performance 


Engineered for modern high-compression engine design to give 
accurate temperature control with pressurized cooling systems. 
Speeds warm-up—saves gasoline and oil—reduces engine wear. 
Gets more heat from the car heater. 

Now original equipment on thirty-four (34) leading makes of 
cars, trucks, tractors, commercial vehicles, industrial and ma- 
rine engines. 

Literature sent on request—please use your letterhead. 


Control with Dole => & i & 


THE DOLE VALVE COMPANY 
1901 W. Carroll Ave., Chicago 12, Ill. 
Detroit ” Los Angeles . Philadelphia 
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lowering a combine or picker by hand, 
and reduces the chances of accidents 


3. A lighting system for farm ma- 
chines on the highway after dark was 
standardized. Briefly, this consists of 
a large light showing red to the rear 
and amber to the front and set out to 
the left indicating the furthest projec- 
tion of the equipment into the highway 
At least two red reflectors on the rea 
of the machine are required, too. Of 
course, standard headlights must be 
provided 


4. A set of safety signs was standard- 
ized. They are attached to the hazard- 
ous areas on various farm machines 
One sign, designed to last for the life 
of the machine, lists the following 
warnings 


a. Keep all shields in place 
b. Stop machine to adjust and oil 


c. When mechanism becomes clog- 
ged, disconnect power before cleaning 


d. Keep hands, feet, and clothing 
away from power-driven parts 


e. Keep off the implement unless seat 
or platform is provided 


f. Keep others off 


In farm machine design care must be 
taken not to adopt devices that will 
give the operator a false sense of se- 
curity For example, it’s unwise to try 
to prevent the tractor from overturn- 
ing by attaching a device that will cut 
off the ignition at a predetermined tilt 
angle. It's been proved that the fly- 
wheel of the engine will carry the trac- 
tor past the safety point after the igni- 
tion is cut off 

(Paper “Safer Design and Use of 
Farm Equipment” was presented at the 
SAE Golden Anniversary Tractor Meet- 
ing, Milwaukee Sept. 14, 1955 It is 
available in full in multilith form from 
SAE Special Publications Department 
Price: 35¢ to members, 60¢ to nonmem 
bers 


Turbine Suspensions 
Have Big Job to Do 


JACK REBMAN 


oe unbalance, gearing disturb- 
ances, gas flow turbulence, and 
propeller mass and aerodynamic un- 
balance, all represent sources of vibra 
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PARE AAVATIAL, VEN EMIPER, § 722 


The BackDoot to OilConttol (Co 
i¢ important, too! ‘| 


NEW “UNITIZED” MUSKEGON “SIDE SEALING” . | 
PISTON RINGS STOP OIL FLOW AROUND THE OIL RINGS! er 
| 


Now, Muskegon offers three new “‘Unitized’”’ chrome plated oil control 
ring designs to give better engine performance . . . better vans | 
economy. How? By providing the “side sealing’ that’s essentia 


to modern, high compression engines. i 





















Slow, stop and go driving, or down-hill driving create high vacuum 
in the intake manifold of new engines, causing the oil to be drawn 
around the piston rings up into the combustion chamber. This results 
in excessive oil consumption, plug fouling, lost power and unsightly 
tail pipe smoking. To prevent this, new engines need ‘‘side sealing” % 
piston rings. 
Muskegon’s new designs incorporate a force causing the rails to 
“‘wedge”’ in the piston ring groove, effectively sealing the sides of the 
grooves against oil flow or seepage. 

Muskegon’s three new oil control rings also provide the same high 
quality and advanced characteristics found in all Muskegon piston 
rings. The edges are chrome plated for longer life. And, rails and spacer 


are ‘“‘Unitized’’! This exclusive Muskegon process binds the separate “ 

components of the ring together so they handle like a one-piece ring. Onn 
This eliminates need for special installation equipment . . . provides | ee 
error-proof, time-saving installation. During engine run-in, the bond- Sc ot 
ing adhesive disappears, leaving the spacer and rails free to form a icine 
perfect seal with the cylinder wall and the piston ring groove. Dees 7 NR 





AND THEY'RE ALL UNITIZED FOR FAST ERROR PROOF Lia tte hdd 


As AK 


} 
fe TN / CSR-200-8 \_ 
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A Good Name to Remember fo; 


VALVE CLAT INCERTE 


Follow the example of scores of leading en 


gine builder 


who, for their valve seat insert requirement 


to the 
( 


foremost produ er 
ompany. Whether it 


W 


il 


au Motor P 


tur! 
irt 


pecial 


illoyed « 


ist iron 


illoyed steel, bronze or bi-metal flange throat 


threacde d 


W 


iu 


one 


ol 


the 


more 


mm 


vention 


il ce 


gt 


au we lth of experience in meta 


engineering as 


ure 


you of 


Valve 


impact resistance 


excellent 


he 


at and 


it insert 


llurgy and 


ot high 


corro 


1On 


resistance 


ind the 


wcording Lo 


your 


pecificatior 


Why don't you turn to W 


iu 


au tor 


valve 


eat 


too 


you'll find many extra benefit Wausau Motor 
Company, 2200 Harrison Street. V msau, VM or 


‘ 
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e el mime d the use f 
‘ ton ( mu be col dered 
Pape F'le ple isper { 
rurboprop and Turbojet Powerplant 
i presented at AF Golden Ann 
( Aé Me Le A 
ele Oct 14. 1955 It 1 avallable ir 
full in multilit form from SAE Spe 
cial Publicatior Department Price 
jo¢ to membpe 60¢ to nonmembe! 


Synthetics Predominate 
In Upholstery Fabrics 


ROBERT H. LANKFORD AND 
MARIANNE STRENGEL 


E. B. ETCHELLS 
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vary from piece to piece of the same air charge before ignition occu! I} form which permit electrical shortl 
m ‘rial and design pre-ignition cause tremendou and Dhese deposit are mostly carbon 
The balance of the fabric is usually rapid increases in combustion chambe iceou It ha ilso been pretty well 
wool, which add oftne Sometime tem] ature ind pre ire ind can established that vheneve insulator 
there are metalli interspersed als cause severe engine damage tip temperature reach 1600 F pre 
to add higniight ind chne B tt hin hermocouple it i I mn occu 
Presentation were made at SAE ous point ilon the irface of the The heat inge of the spark should 
Detroit Section Summer Meetin firing end of the insulat ind on whe be matched to the operati tempera 
White Sulphur Sprin W. Va Sept center and ound elect at much ture of the engine Generally pear 
10, 1955 nform ! el ibout ! ‘ ise of hotter-than-recon 
pa piu em pe f l ctu mended ea inne l idvantageou 
yperatior I f< ! nee he tip ! dense top-and-« cit drivir 
temperature ne £00 F. depe t onditior The best heat ranee } 


Temperature Governs 
Spark Plug Performance 


j. R. SCHMITT 


n 
inge Phi ange O temperature 
zone controlled primarily by the de 
mn of the insulator core nose that 
part extendin into the combustion 
chambe Lon nost ive the s¢ 
called hot type of park plu nort 
nose e cold type A spark plu 
operating below its proper heat range 
too cold to burn off combustion de 
posit hence fouling and misfirin 
occu If it operates above it heat 
range ome vnart of the park piug may 
become so hot that it ignites the fuel 


ron ea HIGH TENSILE IRON 


Chairman 
M. E. Russell COMPRESSION RING 


Wausau’s high tensile iron for compression ring use can 

easily withstand the most strenuous compression shock 

without danger of fracture. In fact, its impact resistance 
J. R. Schmitt is three to four times greater than ordinary piston ring iron 
It offers excellent opposition to heat without ever being 
brittle. This high tensile alloy is processed in specially 
conditioned electric melting and heat treating furnaces, 
producing a grain which is so thoroughly interlocked and 
J. A. Edgar intertwined see illustration above—that it produces an 
amazing resistance to fatigue, wear and breakage. It has 
a very high modulus of elasticity with the result that its 
resiliency lasts for the life of the ring. Why not have a 
Wausau engineer show you America’s outstanding com 
W. E. Bettoney pression ring for heavy-duty engine 


« 
yecretary 


Panel Members 


HF. Galindo 


W. G. Nostrand 


Wausau Motor Parts Company 
2200 Harrison Street, Wausau, Wisconsin 


P. H. Hunter 
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Putting the suis ses. ec toon ee te os SOMA, Sh ee oe Oa 









J p 
iKY ‘ ippearance nstan 10aa It employ 
Thruwa Thru Prope nstaliation of a park piu teéi pin and osclliatin bushing and 
y important though much neglected has four test bearir employing load 
he isket transfers 75 of the heat ip to 1500 lb per bearir rhe unit i 
; ‘ | lh , i f ] f p r plu i modification of one designed by In 
aeneentaaiae ’ be en a three-quarter tur ternational Lubricants Co., reported by 
Se ft it has been turned up to the Hendricks and Smith in The Institute 
isket by hand Spokesman in January 1951 
Phi icle based on the secre The second type is a chassis cus}! 
t I f n Problem nec ests f ned f t 
key ered A H Powered Ou pur} é ri approxima 
) I Pick ruc Used Me or f ( ‘ ce ¢ ( ! I 
n Dense Cit lraffic Driving, held a ises the ime type f bearin pec! 
. unt f the AE Golden Anniversary mens but the loadin i O arranged 
- “a . ’ Co t Veetir Portland Ore that a constant 500 |b load 1s obtalned 
| aes 16, 1955 ith a calibrated spring and an addi 


ae ie 
v. AS as f j 
onal 500 1b load is applied 50 time 


aos, ’ ; f " 
* * per minute as either a cushioned shock 
eee if qd Big ioad or a direct hammer DIOW 
. A vibratin front-end | ion 
Assist from Lab Functional Tests woe ic ae eee a tk ee 


Lt emplo} either a Ford ball joint o1 
ispension Ihe tire ride na can 
Owe vith appropriate “bump to simulate 
a cobblestone ad The olnt are 
TC ROEHNER tressed in all three direction At the 
7 


Throw Light on Greases  chevroict spherical joint. front-whe 


and present time thi init is operated fo 
E. L. ARMSTRONG everal million cycles, then torn apart 
. . for ins] tion } init il can 
Specialized machines such as the : — ene wl on 
ised a i ipbratin MA cf Dead n 
Mode! "GB" Blaw-Knox Precision teste 

- HREE typ of functio | teste) ' When t f ' vith th CO! 

Subgrader, illustrated above, ac- T MCUONRS VOSUETS Ort When t were run with the I 
ae: ised by our laboratoric in the at tant load tester to determine hours ol 

count for the amazing rapidity with empt to predict performance prope ‘ ‘ l ASTM K pene ation 


which the highway network is 
expanding to meet this country’s 
needs. This unit, with its extra dis- 
charge horn permitting discharge of 
spoil at either end, is only one of a 
steadily-lengthening list of special- 
purpose equipment utilizing Red 
Seal power. You find Red Seals, 
today, building prestige for the 
makers — and earning PROFITS for 
the users — of leading makes of 
pavers, graders, mixers, compres- 


sors, earth-movers, ditchers, shovels, 





rollers and numerous other machines. 


ae QUALITY 
Hamat ot Lcorsor DIE FORGINGS 


DEPENDABLE FROM VITAL AVIATION DROP FORGINGS 


“ ro DIESEL CRANKSHAFTS 


Visit the Continental Motors Exhibit, Booths 3 and 4 
Sheraton - Cadillac Hotel, Detroit, Jan. 9-14, 1956 


WEIGHING UP TO 4000 LBS. 


THE PARK DROP FORGE CO. 


Gordon Park at E. 79th. Cleveland 3, Ohio 


(ontinenta/ Motors 


[orporation 


N AND DETR 
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f a series Of aluminum and a serie 
of lithium soap reases, the tiffe! 

ease gave the longer bearing life fo: 
the aluminum soap grease series, while 
the ofter consistencie ave the lonet 
protection for the of lithium 
oap product However, this does not 
mean that all aluminum and lithium 
bas rease would behave in this man 
ne! Rather it is illustrative of the 


type of data obtained from the tester 

One of the principal reasons for the 
decrease in bearing life with increas 
in consistency of the particular serie 
of lithium-base grease tested, was the 
marked resistance of the stiffer com- 
pounds to structural breakdown unde! 
hearing action In the oscillatin 
type of plain bearing, the rate of re- 
newal of lubricating film was reduced 

the consistency of the grease was in- 
reased from the light to the heavy end 
if the serie Paper “Common De- 
nominato! for Automotive Chassi 
Greases” was presented at SAE Golden 
Anniversary Summer Meeting, Atlantic 
City, June 15, 1955. It is available in 
full in multilith form from SAE Special 
Publications Department Price: 35¢ 
to membe! 60¢ to nonmember 


Rotators Prolong 
Tractor Valve Life 


|. A. WEBER 


T' ) determine the effect of rotation and 
alcohol-water injection on farm trac 
tor valve life, 60 tractor equally di 
ided between two make were liven 
two-year test under owner operation 


As a result of these tests the followin 


1. The relatively small amount of 
injection of alcohol-water did not pro 


long valve life in tractors burning regu 


2. No valve failures occurred in trac 
tors using whit asoline with alcohol 


Vater injection 


3. The importance of injection fe 
prolonging valve life is limited to en 
abling the use of white asoline in 
tractor of higher compression ratio 


4. An alcohol-water injector must 


be completely closed off from its dusty 


farm environment ana provided with 
i source of clean all 

». Problems of storing a 50°, -alconol 
0°) -water mixture included separation 
f inhibitor: ind rustin of torace 


drums. Commercial distribution should 
eliminate these problem 





6. Half of the tracto: Durnin re 
lar asoling l tato had an 
xhaust valve fallurs n le than tw 
years of operation 
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re uli 


of fue 


lhe differences between white and 10. Useful life of positive type ro 
ir gasoline were the only factors tators was 2000 hi 


‘lt > or qualit “ste ; i 
ype or quality tested which had 11. Maintenance of test tractors by 


‘ lgnificant effect valve life ere 
: : on valve life, there owners and operators left much to be 
being no failures with white gasoline 
desired 

8. Tractors burning regular gasoline (Paper “Effects of Rotation and Al 
had excellent valve life with positive cohol-Water Injection on Farm Tra 
rotation Tractors with rotators ran tor Valve Life’’ was presented at SAF 
as long as 5 year 3120 hr without Golden Anniversary Tractor Meetin 
valve failure Milwaukee, Sept. 15, 1955. It is avail 


able in full in multilith form from 


9. Rotated valves had cleaner stem SAE Special Publications Department 


and 


check 


moother faces than valve in Price: 35¢ to members, 60¢ to non 
tractor: members 


JOHNSON Lil, pels 








' 
4 

“pg ’ , J 2 ; 2 
ke ep pace u ith today § engines 


- 


2 
oo 
. 


Continual experimentation and excel 
lent manufacturing methods show a steady 
product improvement that make JOHNSON 
TFAPPETS worthy of your consideration 
Only proven materials, covering a range 
of steel, chilled iron, and various iron alloys are 
used in the manufacture of JOHNSON TAPPETS, providing greater 
strength, light weight and increased wear resistance 
Serving the AUTOMOTIVE AIRCRAFI FARM 
INDUSTRIAI MARINE Industries 


“tappets are our business” 


JOHNSON (]) PRODUCTS 


SUSEECOCON., Rae MICHIGAN 
° 
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SPEED UP THE 
FABRICATING, 
FASTENING AND 
ASSEMBLING OF 
METAL PARTS 


MONDIE, 
WELDING NUTS! 


Midland Welding Nuts may be the answer to your 
dreams if you're in a_ business which  fabricates, 
fastens, or assembles metal parts—OR, if you're a 


designer ot products incorporating such parts, 


Midland Welding Nuts are welded to the parts 
to be worked so that bolts can be turned ‘into them 
speedily—-without the need for any device to hold 


them in place. 


They're juste the ticket for those hard-to-get-at 
places. And they stay put—will not work loose or 


rattle, 


Relied on by manufacturers the world over and 
specified universally by product designers—Midland 
Welding Nuts will lower your assembly costs, speed 


up operations all along the line for you 


Write or phone for complete information! 


The MIDLAND STEEL PRODUCTS COMPANY 


6660 Mt. Elliott Avenue * Detroit 11, Michigan 
Export Department: 38 Pearl St.. New York, N.Y 
Manufacturers of 


Automobile and Truck Frames * Air and Vacuum Power Brakes 


Air and Electro-Pneumatic Door Controls 
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New Members Qualified 


These applicants qualified for admis- 
ion to the Society between October 10 
1955 and November 10, 1955. Grades 
of membership are: (M) Member; (A 
Associate; (J) Junior 


Atlanta Section 


James L. Broom (M R. Rex Bur- 
nett (A Harold E. Kite (‘A 


Baltimore Section 

Ward M. Carpenter (M), Donald H 
Groft M), Gerald E. Lutz ‘J), R 
James Pfeiffer (A 


British Columbia Section 
George T. Perry (M 


Buffalo Section 


Ralph Park Maratta (M 


Canadian Section 

3urton A. Avery M Hector L 
Humphrey A Peter B. Mackenzie 
J Donald E. McLean (‘J 


Central Illinois Section 
Donald M. Horning (M Edward G 
Orth (‘J 


Chicago Section 

Hayri Adanali ‘J Carl John Ei- 
chinger J Gerald H. Freier J), 
Thomas M. Holland ‘J Herbert C 
Kroeplin (M), Waldemar C. Lindstrom 
(M), M. J. Marty, Jr. (M), Joseph P 
Meli (M), Richard P. Molloy (J), John 
A. Rassenfoss (M Walter E. Sargent 
(M), Otmar E. Teichmann (M John 
E. Tudor (A), Leo G. Weaver (M 


Cincinnati Section 

Arthur Philip Bray (J), David Coch- 
ran (M), Jack E. Koch (J), John C 
Schneider (J) 


Cleveland Section 

Ellis J. Airola M), William A 
Compton (M Mario A. Di Federico 
M), George A. Kling (M James H 
Simler (J), Ray J. Stanish (J), Edwin 
C. Watson ‘M) 


Colorado Group 
Richard R. Riss, II ‘(M), George P 
Townsend, Jr. (M) 


Dayton Section 
Earl W. Reinsch (M 


Detroit Section 

Charley E. Bengtsson (M), Samuel 
W. Blanton (M), John A. Bryant (J 
Frank A. Cillette (M), Donald G. Davis 
(M), Frank Dickenbrock, Jr. (J), Alvin 
P. DuDeck (J), David H. Edwards ‘J? 
Norman W. Faustyn (M), Ernest C 
Harris (M), Richard Eric Hinze ‘J 
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Why Choose 


menasco 










ME 


BUILD 


FIRST 


in development 
IN quality 

IN Service 

in delivery 


Looming large in Aviation’s future is the work being done today by 
Menasco engineers in the use of titanium alloys and other special metals 
in landing gear. Experiments indicate savings in weight up to 40% over 
certain existing designs will be possible with titanium, another step for- 
ward in Menasco’s constant striving for a stronger, lighter, more efficient 
and compact landing gear. Pictured above, is the titanium alloy forging, 
developed jointly by the Navy’s Bureau of Aeronautics and Menasco, 
from which the outer cylinder of the Lockheed P2V-4 Nose Landing 
Gear will be fabricated. This forging is the largest yet in this high strength 
alloy. Design accomplishments like this help maintain Menasco leader- 
ship in the highly specialized field of landing gear manufacture, and is a 
the reason why leading airframe companies look to Menasco in meeting 
tomorrow's design problems today 7 


Specialists in Atrcraft Landing Gear 






menasco manutacturing company 


805 SOUTH SAN FERNANDO BOULEVARD, BURBANK, CALIFORNIA 
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M. MacDonald (M Alastair S. Mac- Hawaii Section 


Lennan (J Henry A. Nickol (J Hen- R. H. Luke M 
es dryk R. Piecura (M), Louis F. Ponziani 
New Members Qualified J Nick Popiel, J: J Michael E 
continued Quinn J Marcel R. Raveschot M Indiana Section 
William A. Rosnyai (M Robert W Alfred G. Beier ‘J), Howard J. Jor- 
rll “ CSS M Lowell C. Schneider: dan (J Richard Jame Turner (M 
(J) Louis W. Schultz J Thomas C. ppomas J. Weir (M 
Schultz (M), Albert Sniderman (M 
Gibson O. Hufstade! J Milton W Jerzy Sztykiel ‘J Thomas 8S. Taylor 
Jumisco (M Alfred W. Klomp (M J Robert P. Thimot (J Kelly W Kansas City Section 
Leon P. Kocol (M Carl F. Kop (M Thurston (J Clifford C. Vos M R. B. Spei: M 


Stephen T Kusner A George W Leonard J. Zang (‘M John F. Zerbe 


Lawler (A), Louis M. Lutz (M), Edgar’ III ‘M), Henry Zeuner (M 
Metropolitan Section 











os a Henry E suttelmann J grian 
Persse Emerson (M), Martin Freedman 
A Lawson H. Frew M Howard B 
Huntre M Donald L. Irwin (M 
Francis L. LaQue (M Theodore Mal- 
geri ‘J Harold L. Murphy ‘J An- 
drew Anton Naleway, J! J Jack 
Simon (M Elwin F. Smith (M), The 
odore S. Starr ‘J Joseph Warrington 
A 
Mid-Continent Section 
William C. Ga J Ted W. Legat 
ki (M), Fritz W. Weilmuenster (M 7 


Jean R. Whitlock (M 


Mid-Michigan Section 


Jame Raymond Reif J Robert 
E. Walker (‘J 


arm * P 
know 
rad 3 BO : Milwaukee Section 
— ’ Edward J. Gaffney ‘J), William A 
wie” thur Riebe (J 
i cut 
Montreal Section 
ee - Philip Baxter (A), Marcel Beaumie: 
oe (A), Percy R. Dowden (M), Norman 
eal Leonard Goddard (J), Jean M. H 
com Heines (M). Andre Melikoff (M), Clar- 
ence Sheppard A Charles M 
ynals rhomson A Reginald A Wardle 
ec 
their JO A 
if i nd 
mma’ 
al SBF rl New England Section 
a John A. Bowler (M), Robert G. De 
nor Silvestri (J 
have ° 
let 
af ss} 
un po Northern California Section 
y lB! Hilmar W. Haenisch J Syed V 
Husain (J Saul Mandel ‘J 
ar 
oat Northwest Section 
= L. O. Kittelson (M), John R. Nicho 


la J! J 


(ts) . Philadelphia Section 
s E. N. Alexander (A), Frank E. An 
a i 


derson (M Raymond G. Bertles ‘J 


AUTO LAMPS « SIGNAL FLASHERS Howard H. McCrea, Jr. (J), Ernest N 
Scarborough (M 


Pittsburgh Section 


Cordy M. Russell J Russell G 
Whittemore (M) 


Continued on Page 114 
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The arrow is pointing to the Du Pont test car's 
fuel-injection pump, which is driven by the 
same shaft as the distributor 





From these tanks in the trunk, any of six dif Fuel-injection car being tested on DuPont Petroleum Laboratory's 
ferent fuels can be selected for testing in the chassis dynamometer 


fuel-injection engine 


Special DuPont test car studies 
advantages of /ic/-injection 


Will fuel-injection soon replace our to which has been added an American icant economic advantages to refiners, 
standard carburetor system?’ As yet, no Bosch fuel-injection system and special as well as welcome benefits to the mo 
one knows the answer! But there are instrumentation. In addition to road toring publi 
certainly many advantages to recom work, the Petroleum Laboratory has The Du Pont Petroleum Chemicals 
mend it such as freedom from car tested the car on the Laboratory's chas Division now has this car on a demon 
buretor ICINng, reduction ot vapor lock SIs dynamometer stration tour throughout the | nited 
troubles and improved power. And it From testing it with a variety of States 
will permit automobile styling changes gasoline blends, the Laboratory has 
since the hood lines can be lowered found that fuel-injection permits great 

But how would a trend to fuel-in er flexibility in blending fuels. Fuel 
jection engines affect the refiner’? As components with higher vapor pres 
a large supplier of the chemical addi sures can be used, and it is possihl 
tives used to improve fuel perform that increases in the use of higher end 
ance, we at Du Pont are interested in point fuels may be practical. These 


Better Things for Better Living 
this development. And to study it thor- wider tolerances could result in signif 

, through Chemistry 
oughly, the Du Pont Petroleum Labo 


ratory is using a specially equipped 


i eg has a Lincoln V-8 engine Petroleum Chemicals 
oa oe E.|. DUPONT DE NEMOURS & COMPANY (INC) ¢ Petrole he ° Wilmington 98, Delaw 
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New Members Qualified 


continued 


< « 
ot Lous Section 


John Lonnie Jone J FiLobe J 
Linter! f Ca ‘ 1 t ] J 
San Diego Section 

Ralph L. Bayle f 


Southern New England 


Southern California Section 


Ichio Egashira ‘J Welko E. Gasich 
M Willis am Grayer ‘J Roy C. Hea- 
CK M Ist Lt. Charl Edward 
Juran J Roget! E Lag rqulst J 
Paul A. McDonald (J John T. Pertile 
M EF. B. Reynold M Charles G 
hRomary J David D. Ruehlman, J: 
J Henry Rust, J: M), Frank Sper! 
J J William K. Ste venson A Ed- 


Robert W. Young (M 


i ri W 
ara Woo 


« 
,ec tion 


Beck (J), Mark Goe 


LOADED 


Tee eel 
ACCURATE BALANCE ReGiaie machine 


Loaded CLUTCH 


operation, minimum wear, 
adjustment 


frequent 


and long life qualities of 
ROCKFORD Spring Load- 
ed CLUTCHES thus are pro- 
tected during production 


ROCKFORD CLUTCH DIVISION 


4 316 Catherine Street, Rockford, 


CTL TUTTICTHTET S/ 
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ACCURATELY 
BALANCED 


* All ROCKFORD Spring 
plates 
not only are carefully 
checked for accuracy of 
dimensions but are inspect- 
ed on a rotary static bal- 
Uniform 


Iilinois, 





Send for This 
Handy Bulletin 


Shows typ- 
ical instal- 
lations of 
ROCKFORD 
CLUTCHES and POWER 
TAKE-OFFS. Contains 
diagrams of unique 





applications. Furnishes 
capacity tables, 
dimensions and 
complete spec- 


iftcations. 


soeaac. 
waarnte 


U.S.A. 4 


Edward V. Huda (M Jo 
George A. Smith, J: 
Winkler (J 


decke (A 
seph Scianna ‘(J 
J Howard B 


Texas Section 


Allen W. Cain, Jr. (J) Frank J. Carl- 


on (M Birdell F. Grossman (‘A 
Charles G. Martin, Jr M), Preston D 
Megginson (A Glen Duane Snyde1 
(J) 
Texas Gulf Coast Section 

John Wesley Kelly, J: M Dane E 


Smith (J 


Twin City Section 


Harry T. Bratt (M Neil F 
M Allan G. Cederberg (M 


Brown 


Washington Section 
Richey M Irwin I 


George G 
Smietan (J 


Western Michigan Section 
Curtis E. Behren J 

Wichita Section 
William A. Swope J 

Outside Section Territory 


Allen (M W. E. Clement 
Cutchin, J! A), Henry 


Robert I 
M Henry W 


D. Kadavy ‘J E. F. Meier ‘J Philip 
G. Rector ‘J Glen E. Smelcer ‘J 
Glen B. Sorensen (M 2nd Lt. Theo- 
dore Alan Sundin ‘J 2nd Lt. Robert 
J. Tulikanga J 
Foreign 

C. Bhattacharyya M) India 
Richard Brett (M), England; Oswald 
G. Dellacanonica (M Peru Rolf 
Goetze M) Germany Vernon E 


England; Christian N 
Australia; E. M. Lempe1 
Jagat Narain Malik 


Gough M 
Kristoff (M 
(M West Africa 


M India; Olov Ander Nordstrom 
A Sweden; Exalt Pinto (M), Paki 
tan; Edward John Rabson (M), Eng 


Anselmo A. A. Rocha Barros (M 
Alexander S. Simitch A 


and 


Applications Received 


rhe 
received between October 10 
November 10, 1955 are listed 


membership 
1955 and 
below 


applications fo 


Alberta Group 
Lathrop B. Flintom, J 


Atlanta Section 
Albert C. Ruehmann, J! 


Continued on Page 116 
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Safety 
¥ Comfort’ 
f Economy 


The Greatest name in Ride Control 


DIRECT ACTION tT TY e G 
bis i) ee me fe 


Cele hele 


MONROE SWAY BARS— MONRO-MATIC SHOCK MOLDED RUBBER PRODUCTS £E-Z RIDE SEATS 

Standard equipment on 15 ABSORBERS — Standard Built for all automotive Standard on more 

Pe eee equipment on more makes of and industrial applications ee eg 
cors thon any other brand. Ce ee La 


MONROE AUTO EQUIPMENT COMPANY 


Monroe, Michigan—World's Largest Maker of Ride Control Products 
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For Reliable Circuit Protection 


DE HAVILLAND 


Cite. 


equipped with 


KLIXON 


Circuit Breakers 





De Havilland Otters are doing an out 
standing job in moving passengers, 
cargo, and supplies where wanted, 


when wanted . promptly! 


lo insure maximum pertormance, 
De Havilland Klixon 


Breakers to protect electrical circuits 


uses Circuit 


in the Otters and in other personal 
heir 


ience has proven that Klixon Breakers 


business aircraft 


and exper- 


are outstanding for dependability 


Klixon Breakers shock 


vibration far in excess of the 


withstand 


and 
values normally encountered They 
are precision calibrated and individ 
ually tested for ultimate trip and 200 

load tripping characteristics to assure 


ck pe ndable« prote ction 


Write for data giving complete details 





panel installation in De Havilland Otter 
D675) 

Push-Poull, Trip Free 

Manual Reset 

Rating 5 to 5 Amys 





KLIxoN 


METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 


2812 Forest Street, Attleboro, Mess. 


Applications Received 


continued 


Baltimore Section 


Robert S. Seligman 


British Columbia Section 


gernard Clarke, Lanny W. Paster- 
nak 
Buffalo Section 

Edward Kubic, Frederic J. Watkin: 


Canadian Section 


G. H. Appel 
mond L. Cavanagh 
leer, Miles H. Hudspeth 


Robert J. Baker, Ray- 
Albert L. De Sade- 
Alexander E 


Johnston, Robert L. Mitchell, F. Bruce 
Pillman, James F. Taylor 
Central Illinois Section 

Swayne Garrison, James G. Jenn- 


Richard P. Larence, Melvin J. Ol- 
Rhoads, William G 


rich 
son, Kenneth A 
Zorn 


Chicago Section 


Rudolph H. Cook, Vernon D. Enwald, 
Roy E. Holmgren, Thomas N. Kasabali, 
James W. Kelley, Lester J. Larsen 
Roger R. Luther, John F. Schott, Wil- 
liam G. Talbott, Jeffery L. West, Vin- 
cent J. Zegers 


Cincinnati Section 


Ernest W. Miller, Jerard M. Peder- 


s0n 


Cleveland Section 


William J. Anderton, Richard R. Az- 
eltine, John J. Brogan, Willard W 
Brown, W.H. Chandler, Ralph V. Den- 
man, William C. Hutchings, Roger R 
Klatt, William A. Michaels, Donald W 
Partain, Paul N. Prass, Harold A. Ripp!] 
Louis J. Schafer, Jr., Walter J. Van 
Uum, Jr 


Dayton Section 


William W. Higham, William R 
Lamb, Jr., Thomas J. Lord, John H 
Smith, Louis B. Zambon 


Detroit Section 


Robert A. Anderson, Frederick J 
Beamish, Kenneth J. Belmont, Joseph 
F. Bertsch, William A. Biddle, James 
E. Black, A. C. Breitenbeck, Gordon D 
Brooks, John Burman, Lawrence J 
Cavanaugh, Julius A. Clauss, Jr., Dan- 
iel J. Clifford, James H. Cowen, Ste- 
phen A. Csorgo, Ernest A. Dacey 
Thomas F. Daly, Jr., Arthur P. Dowd 
Robert J. Dubuc, Merle B. Easter, N. E 
Edlefsen, Eugene V. Fesler, Samuel A 
Findley, Donald L. Groves, C. W. Gum- 
bert, James N. Hall, Russell H. Hall- 
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HIGH-TENSILE STEEL 
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You can design light weight, longer life, and econ- And with all these physical advantages over mild 
omy into your products by including N-a-x mIGH carbon steel—it can be cold formed as readily into 
TENSILE In your plans the most difficult shaped stamping 
@ It is 50°) stronger than mild steel Wher ( next Start to redesign, get the lacts on 
e It is considerably more resistant to corrosion N-A-X HIGH-TENSILE, It produced by Great Lake 
It has greater paint adhe sion with le unde reoatl steel long recognized rt ct ult ‘ mn fiat rolled 
corrosion, teel products, 
@ It has high fatigue life with great toughne 
. e@ It has greater resistance to abrasion or wear. 
@ It is readily and easily welded by any process, W-A-X Alloy Division 
@ It polishes to a high lustre at minimum cost. . 
GREAT LAKES STEEL CORPORATION 
° Ecorse, Detroit 29, Mich. ° A Unit of 
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CARBON ...... 


DESIGN, ENGINEERING, 
AND PRODUCTION PROBLEMS 


CARBON 
PUMP VANES 


CARBON 
RODS 





Vanes of Stackpole carbon-graphite 
for automotive rotating pumps are 
low in cost, light in weight and are 
made to close tolerances. Thanks to 
their chemical inertness, self-lubri 
cating qualities and other factors, 
they are ideally suited for pumping 


air, corrosive chemicals or gases. 


Molded from carbon and graphite 
sometimes balanced with resins or 
metal powders to meet specific oper- 
ating requirements, Stackpole seal 
rings are available in grades, types 
and sizes for almost any need. Re- 
cently developed grades greatly mini- 


mize pitting and blistering 


Stackpole rods are highly effective 
in avoiding decarburization of metal 
in heat treating by electric salt baths. 
Furnace electrode life is increased 4 
to 6 times. Sludge formation and salt 
“drag out’ are minimized. Greater 
fluidity of bath assures much faster, 


completely uniform heating. 





Applications Received 


continued 


man, Eugene R. Karrer, Henry Kum 


merfeld Alexander J Lobbestae!] 
Wallace A. Lobdell, Harlan L. Mac- 
Dowell, S. Austin Marquis, George N 


Mattson, Wesley L. McCollum, Bruce 
McCullough, James L. McCurdy, How- 
ard N. McGregor, Clarence Morgan 
C. Charles Mortimore, Richard D. Mut 
phy, Gilbert H. Newbury, Frank M 
Parcella, Roy E. Peckham, Thomas K 
Pembleton, G. Thomas Poirier, Ken- 
neth I. Postel, Ralph E. Raymond, Wil- 
liam Reid, Albert L. Reynolds, Casimi1 
Rogo, John R. Saunder John A 
Schaible, Sydney F. Segal, Zachary W 
Smith, Robert J. Spillman, Charles G 
Sterling, Howard R. Stevens, Charles 
B. Stevenson, Dan Russell Test, Yunu 
Unal Hang C Wang Delvin R 
Weiland, H. W. Weinbe: Charl A 
Williams, J: Martin Wurzer, J: 


Indiana Section 

Charles M. Elli Donald J. Haus 
mann, Charlie M. LaVine, John W 
Lubbers, Jr., Thomas I. Monroe, Joseph 
A. Naughton, Gordon C. Sylliaasen 


Kansas City Section 


Carroll Abram Walter J. Janczew 
ski 


Metropolitan Section 


tobert S. Arie Alan W gaum, I 
Edward Bunch, W. D. Catterson, Jame 
A. Corson, Harold C. Daume, William 
J. Dunbar, Herbert Erickson, George 


.K. Fischer, David F. Greene, John W 


Hyde, Frank P. Iannolo, Stanley Kali- 
koff, C. Lyndall Knapp, Richard R 
Ledesma, Frank M. Lefor, Salvatore J 
Mazzarella, Russel R. Mock, Robert A 
Paulsen, Murray Rothberg, Betram E 
Sealander, George E. Shevlin, Warren 
M. Spear, Frank J. Tomasek, John L 
Webster, Franklin Whitescarver, St« 
phen L. Wythe 


Mid-Continent Section 


H. Dale Jordan, Ronald I Maie} 
Howard J. Passage 


Mid- Michigan Section 


John H Christ John I Cohoon 
Hugh H. Dorman, George A. Edward 
James P. Miller, Jack B. Ridenou: 


Milwaukee Section 


James E. Braa Jame I gunda 
Lawrence P. Ludwig 


Montreal Section 
Albert H. Palmer 
Continued on Page 120 
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Clutches take a terrific beating in heavy duty operation on trucks, 


Wl 100; 


They've got to be really rugged to stand up under the strain of constant 


tractors, bulldozers, graders, shovels, cranes and similar machinery. 







engaging and disengaging, sudden starts and stops, heavy power loads. 
Py ie And the insistent demand is for longer life, more torque capacity, 


ie better heat disposal 
A Te To achieve these results, Borg-Warner’s Rockford Clutch Division 
o has developed a new line of heavy duty clutches, incorporating a 
; remarkable new type of facing material. Exhaustive field tests con 
clusively prove these new MORLIFE* clutches assure 400% longer 
life without adjustment or plate replacement 100% more torque 
grip, permitting smaller clutch size and lighter pedal pressure SO% 
P. ‘ more heat resistance to minimize down-time caused by burned or 
warped plates 
That all adds up to better operation, longer service life and more 
continuous on-the-job hours for heavy duty machinery 
And that’s one more example of how Borg-Warner’s “Design it 
better — make it better” tradition serves industry every day 


Pe « am 





Northern California Section (sattuse Me id Kiachif Rodolphe 
Dp B le f s M. Valdivia L. Richard, Philip N. Thoma 
Applications Received ainsi Casati : 
continued Oregon Section Gianni A. Dott muel H. Mille 
CI ‘ ( Ha H ( St. Louis Section 
Jacobse H.C. Pa f Jack M. W ( 
Ww White Villiam R. Humes, G Purne 


Philade iphta Section 


tinue J ; in Dix Section 
Cleve d. Riel ‘2. ‘ A ‘ ( Lia ett J J A i 
P Roc Buce ‘ J 1 D. De 
G + J enbe f Yeat ( f Jol . 
( FE} I Ma Derek A 
ckKle I 


Southern California Section 


(@, i. Allan F. Bell, Raymond G. Booth, I 

ly = Yi. R. Casale, Robert L. Downie, G. A 

S NAL) Fitzpatrick, Robert H. Hadfield, Jame 
a 7 ; 


> Kaesman, Robert A. Keadle. Paul 
W. Knaebel, Paul S. McKibben, Milton 
4. Miner, Frank A. Moody, Charles K 
Moore John F. Peyton, Frederic Neil 
Smiley, Douglas G. Thompson, Tim« 

thy C. Walston, John T. Wilson 





The “Extras” that 9 \.__. 
became ‘‘Regulars”’ 


On America’s Leading Cars and Trucks 


Southern New England Section 


Frank O. Hamlet, William M. Let . 
teris, Richard F. O'Donnell, Donald |! 


< 
Syracuse Section 







© AUTOMATIC RESET | ' Alex Kerr, Thomas A. Kesel 

CIRCUIT BREAKERS B 

} ! Texas Section 

®@ DIRECTIONAL gee ote d 

SIGNAL FLASHERS | Jack B. Callan, Carol ( Carbaugh 
Ls aie ASCO engineet Texas Gulf Coast Section 

STOPLIGHT SWITCHES | ' 1y, Fasco will be ready wit! James A. Ellison, A. W. Elrod, Bur- 

K-ahead @ t the requirements of the ton M. Fouts, T. Noah Smith, J1 

© LOW-PRESSURE { vel proof again that it alway 

Tie Wille alia. CONSULT Fasco First T ‘ 

win City Section 


® SERIES 400" W/ Glenn R. Anderson, Robert W. Ca 
PRESSURE SWITCHES Ve— 


FASCO wutomatic 
RESET MOTOR PROTECTOR 


Virginia Section 





William I. Bra William I. Ivey, J: 





/ 
NE! asco 


LOW PRESSURE OIL 


Washington Section 


Walter K. Alle 


FASCO stnits “400” 
PRESSURE SWITCH 





Western Michigan Section 





a 


INDICATING SWITCH ' 
be “a : Hubert Lee Childers, Ralph P. I 
{ | fei ¢ ‘ Sidney E. Mille 
al 4 ae : 


“ 


, (a NEW! vaca > 


FASCO wroraviic y * HEADLAMP SWITCH 
STOPLIGHT SWITCH y with Integral Circuit Breakers 





Wichita Section 


- 
5 


Donald L. Fowles Ro ' Philip 


Outside of Section Territory 

W. R. Alford, Luther C. Butler, Jack 
E. Cooper, David C. Howard, Jr., Rob 
ert I Hughe Robert D. Johnson 
Jame FE. Kerwi : Harold Ree 


AUTOMOTIVE DIVISION 
Joachim Arendt, Germany William 


Bruinsma, Saudi Arabia; Karlheinz 


! Be D u 6S T eet fe Be. i AG eS. Fri Germany George Ewdokimoft F 


Argentina; Heinz Hoffman, Germany 
ROCHESTER 2%NEW YOR K Meduri N. Muralikrishna, India; John 


M. Nuttall, Germany Vernon O 


DETROIT OFFICE—12737 PURITAN—PHONE: UN 17476 Peckham, England 
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With the touch of a finger... 


sea level comfort for The Golden Falcon 


Aboard Eastern Airlines new installation and is connected by a reaction has been most favorable 
DC-7B Golden Falcons the flight mall air line to a lightweight Dependabilit compactne ind 
engineer can create maximum pre AiResearch controller located at easy maintenance are other feature 
urized comfort with a touch of a the flight statior The ne valve vhich made this integrated systen 
finger. A new Aikesearch cabin permits cabin pressure to be ifs own i must for kastert re DC.7B 
pressure control system makes thi source Of power the basic pneu In the field of integrated aircraft 
po ible matic prin pal of all AiRKesearch ten ind specialized compo 

Working with Douglas er neer pre irization system nents AiRResearch has more experi 
AiResearch de ned a pneumatic eastern Airline report that the ence than ar other company 
butterfly outflow valve for the rie ystem ha lready pa ed the Qualified er necr in the field 
astern DC-7B fleet. The outflo 1000 hour mark of trouble tree listed helo ire needed no Write 
valve wa developed for a ducted operat oT! ind that pa el er Pol horn 


CORPORATION 


AiResearch Manufacturing Divisions 
Los Angeles 45, California « Phoes {rizona 


THE 
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our business since 1899 


There is no phase in the production of wool felt in which Western Felt 
is not engaged. We start with lambs wool, and end with an endless 


variety of parts for the many jobs that only felt can perform. 


Through it all, we’re proud to say our methods have built an en- 
viable reputation for engineering precision. Hard or soft, large or 


small, Western Felts can be relied upon to meet your specifications. 


Tell us your basic problem—and we'll put 55 years experience to 
work in recommending a solution for you. Our engineers find new 


uses for felt every day. Your inquiry will receive prompt attention. 


WESTERN 


4021-4139 Ogden Ave 
Chicago 23, Illinois 


Branch Offices in Principal Cities WOR » 4 


MANUFACTURERS AND CUTTERS OF WOOL FELTS 


i <li aM Oo 
reek isa Sp 
ax 


i a 
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V ICKER$. HYDRAULICS Helps Cut Costs 


at PACKARD on Wide Variety of Jobs 
in New V-8 Engine Plant 


ees 
a 


Kearney & Trecker machine for drilling and counterboring bearing 
caps. Note Vickers Traverse and Feed Cycle Control Panels visible 
on two heads; advantages include smooth and constant feed rates, 
easy adjustability, compactness and simplified installation 


Michigan Drill Head Co. 8 station dial machine for connecting rods and caps. Vickers 
Hydraulic Power Units shown are complete hydraulic ‘packages’ (pump, electric 
motor, valves, oil reservoir, filter, etc.) that simplify design, and save installation 
and maintenance costs, 


Three Greenlee Transfer Machines in automatized cylinder block 

line use Vickers Hydraulics. Compact Vickers Traverse and Feed 

Cycle Control Panel shown on head assures smooth and constant Udylite Automatic Processing Machine saves space and assures more uniform 
feed rate regardless of fluctuations in tool resistance or changes in quality by using Vickers Hydraulics to raise, lower and transfer cam shafts through 
hydraulic pressure or volume cleaning, coating and rinsing baths in “Lubriting’” process 


Application Engineering OMer * ATLANTA « CHICAGO « CINCINNATI 
CLEVELAND « DETROIT « HOUSTON « LOS ANGELES AREA (EI Seqgund 


VICKERS INCORPORATED MINNEAPOLIS «© NEW YORK AREA (Summit, WJ) « PHILADELPHIA 


AREA (Media) « PITTSBURGH AREA (Mt Lebanor + PORTLAND. ORE 
ROCHESTER « ROCKFORD + SAW FRANCISCO AREA ‘Herbeley) « SEATTLE 
ST LOUIS « TULSA « WASHINGTON « WORCESTER 


* DETROIT 32 MICH IN CANADA Vickers Sperry of Canada (Ltd Toront 


BUILDERS OF Ol HYDRAULIC EQUIPMENT SINCE 
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It almost goes without iying that leakproof Bundyweld { gasoline entering tw ide vents as gas tank was filled 
can be depended on for reliable performance. It i ix New design suggested by Bundy completely protects vent 
matic, too, that Bundyweld takes easily to intricate fabri from gasoline entry by baffle deflection; requires two 
cation steps. Above, left ent tube for use inside gasoline fabrication operation ne to flatten end and pierce tube 
filler tube presented a problem: how to remove possibility simultaneously, one to put double bend in flattened part. 


ip the trial-and-error 
process--change to 
weld now! »> 





WHY BUNDYWELD is BETTER TUBING f ’ 
| < 
oo oe r ~ “3 


‘* ve . 
; 





‘ e : | NOTE the exclusive 
. ‘ cs “ ~ ," < a | / Bundy -developed 
rt \ahs e . 7 beveled edges, which 
= Ee eh ae Az , . 
afHord asmoother joint 
. ibsence of bead and 
Bundyweld starts as cont rolled 1 through a fur Bundyweld, dout SIZES UP ae aeean ak tthe 
: ; tul f . ' ; TO %" O.D. kage 
! ' k he ’ ‘ 
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meant numerous 
incorporated two 
Result: impressiv 


Maybe you've found a tubing 
that’s somewhat reliable for 
automotive brake 
gasoline lines, othet 

except that it has a mind of its 


youl 
lines, oil lines, 
tubing needs 


own during fabrication 


Or perhaps you’ve dug up a tub 
ing that fairly 
but you can’t count on it for reli 


able pertormance 


handles easily 


You're still looking for the right 


tubing 


We suggest that your search for 
a reliable, easily fabricated tubing 


will eventually lead you to Bundy 


(Reminder: Bundyweld 1: 


weld 







Why not skip the trial-and-error 


process — wasted time, delivery de 


research, possible 


lays, 
damage to your product reputation 
Why not Bundyweld 


your needs right now 


c XPpensl\ e 


measure 


against 


Bundyweld iS leak proof by test: 


thinner walled yet stronger; has 


high 


burs ting 


conductivity, high 


takes easily to 


thermal 
strength 
standard coatings; has 
high 
tubing double 


protec tive 
limits. It’s the 


walled from 


fatigue only 
a single 


metal strip; copper brazed through 


BUNDY TUBING COMPANY, DETROIT, 
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of the ease with which Bundyweld is fabri 
oiler tube shown above required tapered end for a nozzle 
swaging operations. Bundy added upset to 1 
hand-bending operations into one automat 
e fabrication savings 
used in 95 of today’s cars in an 
average of 20 application each. ) 
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press operation 


out 360° of double-walled contact 


In addition, Bundy offers you 


unexcelled fabrication facilities, ex 


pert engineering services; Custom 
par kaging of orders prompt, on 
chedule deliveries. Whether you 
fabricate your own parts or want 


u to do the job were equipped to 


handle exactly to your 


atistaction 


your ordet 


not turn your tubing head 


Why 


iches over to our staff of engineet! 


ing experts now. They specialize in 
olving tricky problems, look for 
ward to helping you with your 
Call, write or wire us for informa 


tion or for he Ip with your problem 


MICHIGAN 








BUNDYWELD TUBING 


DOUBLE-WALLED 


FROM A SINGLE STRIP 


@ Bos 476 


1 © Chattanooga 2, Tenn.: Pe en k thieebee 


© Los Angeles 58, Calif ‘ . 4 


Seattle 4, Wash. tagie Me 4 First Ave 


© Bundyweid nickel and Monel tubing are sold by distributors of nickel and nickel alleys in principal cities 


Bundy Tubing Distributors and Representatives: Cambridge 42, Mass.: Austin 4 3 d ey 
Bidg. e Chicago 37, lil p Hickey } 1 W 47th Place © Elizabeth, New Jersey A 6 Mur P 
Ave. @ Philadelphio 3, Penn. * 4 © San Francisco 10, Calf. P fic Met td 9 
Toronto 5, Ontario, Canada: Alloy Meta ale d. 16 ee 
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Packard's large staff of experienced engineers is at your service 
to help solve cable problems most efficiently. And when the 
problems are solved and your needs determined, Packard Elec- 
tric with facilities for the daily production of more than 
7,000,000 feet of cable and 800,000 wiring assemblies — will 


assure you dependable, on-time delivery 


Consider Fackad 0-0 source 


Packard cable and wiring harnesses meet or exceed applicable 
specifications. They have proved themselves time and again in 
meeting and standing up to the most exacting demands in auto- 
motive and aircraft service. Packard Electric’s experience, skill 
and productive ability often result in substantial savings to cus 


tomers. Possibly the savings to you could be substantial too 


Packard Electric Division, General Motors, Warren, Ohio 
Offices in Detroit, Chicago, and Oakland, California 


AVIATION, AUTOMOTIVE AND APPLIANCE WiR 
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r 100,000... and STILE) | 


ove 


Now over 100,000 American Bosch PSB injection pumps have 
been produced for the Diesel Industry. 


This record, established in the space of just a few years, 
proves conclusively the wide acceptance of this simplified, 
distributor type pump. 


Today, more Diesel engine manufacturers than ever before 
are using the American Bosch PSB as standard equipment on 
the smaller Diesels that power farm tractors, compressors, 
generating sets, boats and trucks in ever-increasing numbers. 


The American Bosch PSB has an outstanding record of 
performance and dependability — assuring users everywhere 
of long trouble-free service and low maintenance expense 

It stands as a significent contribution to the progress of the 
Diesel engine. American Bosch, Springfield 7, Massachusetts. 


AMERICAN 
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interchangeable parts 





in two famous South Wind heaters... 


CUT ORDNANCE CORPS 
HEATING COSTS 






Ordnance Corps Research and Development and South Wind 





i 1 closely togethe le p 1 test ‘ 
cle heaters 1030D and 1060D. No these heater beside ‘ 
eeu at it equireme! nave ( I eable 
ce parts that reduce Ordnance Corps costs, cut parts vv 
entory in half! 
S 
Two Units—Two Output Capacities —Same Parts! Se 3 
| ckil part heute I ito it | toch 
| thie thre curt t cost educe nha j i 
} t probl It id ip t eate en i 
! itis It iilal { i h W 
Qutstandu devel pine hike } the ‘ f ‘ ( 
! ‘ px t envines nd p ' I i tu 
‘ ith Wind — make he fa heat that 
{ t 1 standardize rts { t Ordnance Corps! 
t these il tr W a | ( I hye | ol ‘ 
je ticul ehicle heating p Dler 
All three basic heating needs for vehicles 4 
in ONE heater! 
1. Engine Pre-heating Muak« tartir ease fasts KF] is engine ¢ 
hatte nkcase irburet vith fresh, heated air 
2. Personnel ae Kee} re re mfortable - 1 at peak eff There’s a South Wind Heater 
e! th esh hot a lependent of engine hea 
for every heating need 
1 Windshield Defrosting 4 ine é l afer iriving Kee; 
lehje ‘ » fred [ you have a heating problem? Write today for the ex 
perienced unsel of South Wind field engineers on any 
problen n inter } r external pre-heating or space ft i? 
oh ng. The wide range of South Wind Heaters includes 20,000 
30,000 60.000 100.000 200.000 and 600.000 
Coa BTU/hr. capacities. Write South Wind Division, Stewart 
one vw 6 Pet Ore Worner | rporatior 1514 [ ver Street, Indianapolis 
? ind 3 


Engine and Equipment Pre-heating 
Windshield Defrosting 
Personnel Heating 
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DOEHLER-JARVIS DIvISION 


GENERAL OF PYCES 
ee TOLEDO i, OHIO 


BATAVIA. N.Y . 
CHICAGO. ILL Tel. CHerry 4-952! ( 


GRAND RAPIDS. MICH 
POTTSTOWN. PA 
TOLEDO. O 































General Manufacturing Co., Inc. 
1957 Plant St. 


Middletown, U.S.A. Al 










Att.: Chief Design Engineer t / 









Dear Sir: 







Here's something new... 






Now you can havé\bright anodized aluminum 
parts that match/chrome plate almost exactly 
for—brilliance, color and tone. 

















: F Or you can have these parts in rich golds, 
> peacock blues, deep crimsons...any color or 
/j tone you wish...with lusters from a bright 






high polish to a soft satin. No chipping. 
No peeling. Top notch resistance to wear, 
weather, corrosion. 











You can have any aluminum part bright 
anodized, whether stamped, forged, drawn, 





CHIP.PROOF FINISH 





or extruded. 









Already designers are seizing the idea... 









For instance, gay frames for eyeglasses 
are now bright anodized. So are exciting 
new coffee makers...and a number of colorful 







items. 





nouseware 


















That's only the beginning. Bright anodized 
aluminum is replacing heavy chrome plated 
grilles in several style-setting new 
automobile models now in production or 
planned. The blend with chromed body trim 
and bumpers is said to be perfect...cost and 
front-end weight much lower. 












ACID RESISTANT AND 
NON.-FADING 







BLEND WITH INTERIOR UPHOLSTERY 





MATCH CHROME PLATED TRIM 





In the appliance field, one leading range 
maker is bright anodizing control knobs and 
emblems. And bright anodizing is also being 
used to re-style refrigerator and other 
kitchen appliance hardware...in color. 


So it goes. Think what might be done to give 
dash boards new dash! And maybe we'll soon 
see a car “gold-trimmed” throughout. We've 
sketched other possibilities and you'll 
think of more -- instrument bezels, tubular 
furniture, window frames, perhaps. TV sets? 
Cameras? 

And your products? Doehler-Jarvis is ready 
to stamp, forge, extrude, or draw aluminum 
parts and bright anodize them for you. Maybe, 
too, we can give an "assist" on design. 

A Doehler-Jarvis sales engineer will be glad 
to meet with you anytime. Just say the word. 


Sincerely, 


Doehler-Jarvis Division 
National Lead Company 


TARNISHING 


NON PEELING 


RICH APPEARANCE 


DOEHLER-JARVIS DIV. OF NATIONAL LEAD COMPANY 


TOLEDO 1, OHIO 





On CATERPILLAR-Built Tractors... 
VICTOR Sealing makes a power-full difference 


Quality Sealing Products 
for Every Vital Point 


~ 
VICTOPAC 
« 


VICTOR HEAD GASKETS 
VICTOLEX 
VICTOPRENE OIL SEALS 
VICTORITE 
VICTOR MANIFOLD GASKETS 


Put the recommended Caterpillar 
machine on a job . and it packs 
plenty of reserve power under all 
conditions. Because every ounce of 
power these mighty machines pro 
duce is sealed-in for delivery to the 
drawbar 

Carefully engineered, long-life 
gaskets and oil seals prevent undue 
lubricants, 
coolant and hydraulic operating 


loss of compression 


fluid. Caterpillar specifications re 
quire quality in sealing parts—and 
that makes this power-full difference 
Victor sealing is quality sealing 
for all types of automotive, earth 
moving, marine, industrial and agri- 


cultural machinery. Continuing re 
search and development by Victor 
assure you of the best sealing ma 
terials the widest choice for 
every need and each Victor 
packing is clearly defined and clas 
sified by ASK-ASTM specifications 

Skill in product engineering, mul 
tiplying ever since 1909, and the 
industry foremost production 
facilities complete your satisfaction 
when you seal with Victor 

Victor Mfg. & Gasket Co., P.O 
Box 1333, Chicago 90, Ill. In 
Canada: Victor Mfg. & Gasket Co 
of Canada Limited, Victor Drive 
and Chester St., St. Thomas, Ont 


WicTrohnR 


Sealing Products EXCLUSIVELY 


GASKETS e OIL SEALS @ 
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COMPARATIVE IGNITION PRIMARY CURRENTS AT —10°F 


o 


= STANDARD IGNITION RESISTOR 


ee ee ee ee ee 


Se iL a 
SPECIAL IGNITION RESISTOR 


PART NO. 1933400 


AMPERES (AT BREAK) 
» _ 


20 30 
MILES PER HOUR 


°o 
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SPECIAL DELCO-REMY 


12-VOLT RESISTOR PROTECTS 


IGNITION POINTS EVEN IN PROLONGED 


SUB-ZERO WEATHER 


The engineered answer to sub-zero weather starting prob 
lems resulting from burned distributor contact points in 
Delco-Remy 12-volt passenger car ignition systems is the 


new Delco-Remy No. 1933400 special ignition resistor. 


This special-duty unit solves such problems at the source by 
protecting contact points from the abnormally high primary 
currents which often occur during prolonged, extremely cold 
weather. With a No. 1933400 resistor on the job, contact 
points stay clean and continue to operate at summertime 
efficiency even in sub-zero weather, assuring easier starting, 


better ignition, longer point life. 


Through such developments resulting from constant study 
of service problems, Delco-Remy is always abreast — often 
ahead — of developments in the automotive industry. When- 
ever the need arises for further advances in automotive 


electrical equipment, count on Delco-Remy to be ready. 
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“A 


changeable aircraft comporme nts results 


ister costly production of inter 


from t ! ntag { Retr t ling @ Up to 75 per cent of all the inter- 
” it tmIVahntaves © wer iM) if 
minveawvie dor itie sed no » 
compounds based on BakeLirt grand char bl re See Is u ne 
Epoxy Kesins. For mstance aircraft have been ssembled and co 
ordinated with tools made of BAKELITE T 
@ Olver ill savings as hich i 10 pre rcengt | Pony Resin glass ( loth laminate ‘ KELI E 
have resulted where tools are idaptable 
to pla tu Epoxy pla ti tooling compounds en BRAND 
abled this aireraft manufacturer to take 
© Weight of plastic tool is only 25 per ble this aieraft manufacturer tot EPOXY RESINS 
cent that of similar — ite tool rh, compounds at amt ame ane a 
( “ cen mito I t | ‘ " 
60 pet nt that of aluminum product of Ren Plastics, Inc. (for jr, 
@ Savings in tooling-up time are as — merly Ren-ite Plastics, Inc P. O. Box —_ 
mie h as 40 per cent when compared No 1256 Lansing } Mich 
Cc MPANY A Division f Union ( arbide and Carbon Cor ~oratton 0 Fast 49nd Street. New York 17. N , 
’ } Y 
The term Bakewire and the Lretoil Symbol are registered trade-marks of UCC 
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Hydraulic Gear Pump 


product of Wehater Electric ¢ ompany, Racine, 


“You can use bigger shafts with 


TORRINGTON NEEDLE BEARINGS” 


How to achieve a bearing assembly of 
minimum size while maintaining maxi 
mum shaft rigidity that’s a puzzler 
that many a design engineer has had 
Lo sweat out. 

The Torrington Needle Bearing 
because of its unique unit construction 

has helped solve that problem in 
literally thousands of products through 
out industry where it has become 
“standard equipment.” 

With its full complement of small 
diameter rollers, the Needle Bearing 
offers greater radial load capacity than 
any other anti-friction bearing of the 
same size. And because of its thin sec 
tion, it permits the use of larger shafts 


to minimize deflection 

In addition, a Needle Bearing need 
no inner race when running on a prop 
erly hardened shaft 

For twenty years our FE) 
Department has helped designers and 
manufacturers to adapt the unique ad 
vantages of the Needle Bearing to thei 
products. Let us help you with your 
anti-friction problems 

See our new Needle Bec ring ¢ atalog 
in the 1955 Sweet's Product De ign File 

or write direct jor a catalog 


ivineering 


THE TORRINGTON COMPANY 


Torrington, Conn. « South Bend 21, Ind 


District Offices and Distributors in Principal Cities of United States and Canada 


TORRINGTON //£/7// BEARINGS 
J 


Needle - Spherical Roller + Tapered Roller + Cylindrical Roller + Ball + Needle Rollers 
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These features make 


‘he TORRINGTON 
NEEDLE BEARING 11 ))1()1 


elow coefficient of starting and 


running friction 
@ full con plement of rollers 


eunequalled radial load 


capacity 

elow unit cost 

*long service life 
*compactness and light weight 


eruns directly on hardened 


shafts 


® permitslarger and stiffer shafts 





Wis, 


ow 











Cost-Cutting Chain Reaction 
Triggered by SPEED CLIP ! 


Savings for the parts supplier, the television manufacturer and the 


ultimate user! That’s the triple play that begins every time Centralab, divi 
ion of Globe Union, Ine Milwaukee, Wi assemble a Snap-Tite’ tel 
sineered ‘Tinnerman Serep Cup 


Vi ion control Here why Phere i job-en 


in every control assembly 


A simple two-at-a-time hand operation speeds assembly of controls to 
73 per cent vings in time. No special skills or tool 


of the Speep Ciip snap past the panel a 
ind automatically spaced away 
i matter of pinching the 


chassis for an amazing 
are required. Spring steel finger 
inserted hold the controls firmly tn place ; 
from the chassis. Removal for service is simply 
control fre 

Another example of ‘Tinnerman fastening know-how, this part is just one 
than 8,000 Sprep Nuv brand fasteners designed to make standard 
Speeep Nuts can bring savings to you, too. See your 
ind write for your copy of “Speprrep Nu 


pring fingers inward and slipping the 


of more 
or complex attachment 
‘Tinnerman representative soon 
Savings Stor 


TINNERMAN PRODUCTS. IN¢ BOX 6688. DEPT LEVELAND 1. OH|K< 











Special Cp give lesk 
extra me del flex ibility and save 
money 

S a 


\nin og 





whing a ah din 
with special 





. lower assembly 
mts 40 on casement -window 


conditioner 
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Under the hood of the smart new Ford... 


Neoprene protects ignition wire and spark plugs 
against moisture... resists ozone, heat and oil 


Designers made sure the smart-looking 1955 
Ford would be off to a fast start in any 
weather. On both the “Six” and the “Eight” 
they chose spark-plug covers and ignition 
wire jackets made with neoprene for positive 
protection against moisture and deterioration 

Neoprene COVeTS prevent sEC pPupe of Mos 
ture to the spark plugs... provide instant 
all-weather action. And the sturdy neoprene 
jacket on the ignition wire protects the in- 


ulation against heat and oil 


“oe Moreover, neoprene stays on the job... 


4, 
4 has what it takes to give long, dependable 


service. It resists ozone and other effects of 
corona discharge remains firm and strong 
VY, despite heat, oil and grease wont chip, 
&s - wa crack or soften 
y : 

Keach year finds more automotive part and 
accessories made with neoprene, Du Pont’s 
chemical rubber. Because it stands up where 
ordinary resilient materials fail, neoprene 1 
first choiwe among designers for key part 
that improve performance rarely need 


replac emen}t 


Free! The Neoprene Notebook 














Keach ue she uu how designer 

cre ted nev product mnpre ed old 

one vith neoprene Actual case hi 

tor i th fact Mail 

| nt { Lon ma n hint 

oH 
Mie p 

MAIL THIS COUPON TODAY a 
| 
t me 0 | 
NEOPRENE " | | 
ye | 
The rubber made by Du Pont since 1932 | 
| 
4 : | if | > % | 
Ul PIN | 
> ' ws bh 

| 
BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY : 
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The Problem Jobs GO TO AETNA 
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SPECIAL PROPERTIES 


Stabilized ball races 


Stabilized, super-preci- 
sion balls 


Matched assembly 
Magnaflux inspected 


Rust preventive finish 








Standard and Special Bali Thrust #& 
Bearings « Angular Contact Ball 
Bearings « Radial Ball Bearing 
Mounted Units « Special Roller 
Bearings ¢ Ball Retainers « Hardened 
and Ground Washers « Sleeves « 
Bushings « Miscellaneous Parts 





HERE’S A BUSY BEARING purposely designed to 
wobble as it works—to eccentrically transmit pumping power to the 
pistons of one of aviation’s foremost fuel injection pump and control 
assemblies. It’s a hard working key component demanding the 
unerring operational efficiency and dependability so vital to safety 
in the air 


To assure this reliability, every detail of this “‘‘wobble-plate”’ 
bearing must measure up to uncompromising specifications—in 
surface finish . in base flatness, parallelism and face angularity 

in the hardness, stability and grain structure of its steel parts. 


It takes something extra, something more than physical plant 
facilities to master today’s special bearing problems and property 
requirements. That’s why industry’s leaders put more and more of 
their anti-friction problem-jobs up to Aetna. What interests them is 
not only Aetna’s matchless experience, skill and special interest in 
such jobs, but also Aetna’s proven ingenuity in innovating produc- 
tion and control methods to make them better, faster and at 
prices that are right. 

Our staff of engineers, metallurgists and designers can help you 
too—-from the inception of your ideas or problems to the final 
answers and applications of special ball bearings, roller bearings and 
miscellaneous bearing-type parts. A note from you will bring 
prompt action 


AETNA BALL AND ROLLER BEARING COMPANY 


Division of Parkersburg-Aetna Corporation 


4602 Schubert Avenue . Chicago 39, Illinois 
In Detroit: SAM T. KELLER, 2457 Woodward Ave 
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tie Bs = 
° ° 
Heavy-duty trailer designed for dump 
body by Utility Trailer Manufacturing Co., 
Los Angeles, Calif., long-time user of 
Mayari R high-strength, low-alloy steel. 
Main framing members fabricated from % 
Mayari R plates 
e ° 
U t 
p goes payload, down comes deadweight 
* 7 * 
when you build with Mayari R 
You really get a two-way bargain when you design and equipment and by the same methods you are using nov 
build with Mayari R high-strength, low-alloy steel. First Where corrosion is a tactor in the finished vehicle 
because Mayari R has 50 pet higher yield point than Mayari R offers 5 to 6 times more resistance to atmo 
carbon steel, you can design tor maximum payload ca pheric corrosion than plain carbon steel. Holds paint 
| i without Over teppil legal limits on ixle load much better OO 
Second YOu Can plan on mecting a known | ivload Con iderable detail on the proper and ady mtaves 
rement rile Dstantl | reducing the deadweight ol Mayari R is CONtained in ¢ talo Graphs chart 
or the ven le thereby affording the owner a welcome and doz ns of interesting ip] Li ition | icture feature this 
perating economy book. To get your coy t drop a line to our nearest 
Either wav. you may be sure you're not handing any sales office. We'll give it prompt attention 
production headaches to your shop me Mayari R 1 re 
BETHLEHEM lEEL COMPANY 
. : readily welded, for example, by th rocedut nerves mactas 
nployed for pla rbon reel It 1 also ix red e F f Bethiehe ' i by 
Bethlehe p f ( ' fee ' 
[ 1, formed nad otner is¢ orked mn the mit Export Dist ' Bethlehe tee! f ' porat 
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On the production line in a large plant, a Johnson bearing is pressed 
midwest automatic transmission into the rear pump housing. 


Johnson Bearings Help Maintain Long 
Service Life In Automatic Transmissions 


‘The long, trouble-free service enjoyed by owners consistent in composition and that the bearings 
of automatic transmissions produced in this large are uniform in size and surface finish 
midwest plant stems from the exacting quality ‘That’s why the coordinator of engineers in this 
control of all components and operation plant reports, “Our assembly lines have never 
For example, the assembly and testing room had that first bit of trouble with Johnson bear 
are air-conditioned and dust-proof. There is no ings. Johnson service is good, too— since our fac 
smoking permitted in these rooms. Special care tory buys supplies at a lead time of 10 to 60 days, 
is taken to prevent dust from getting into the good service means everything in mass produc- 
transmission. All machines are wiped with lintl tion timing.” 
rayon cloths. Even the floors of these rooms are This fine acceptance of Johnson quality and 
coated with oil to keep down dust service is not unusual in the automotive field, for 
With such close attention to every detail it i Johnson is an important supplier of main, cam 
easy to understand why Johnson was selected a ind rod bearings, and bearings for practically 
one supplier of the steel backed bearings, both every other component in the modern car, truck 
copper alloy and babbitt lined, used in the a or diesel engine made today. ‘To learn more about 
sembly. Johnson takes great pains in the manu Johnson quality and service, ask one of our en- 
facture of these bearings to assure that these gineers to call. Johnson Bronze Company, 675 
critical parts will be made of an alloy that 1 S. Mill Street, New Castle, Pa. 


SEE US IN 


sooTh 27 Johnson 


S.A.E. 
ENGINEERING e 
oman Bearings 
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Allis-Chalmers J. . Case 
Manufacturing Compony 
Co. 
International 


Harvester Co. 





Cockshutt Farm 
Equipment Ltd. 







} 
Massey-Harris Minneapolis 
Division Moline Co 
The Oliver 


Corporation 





For easy steering through a uenth assembly 
Leading Tractor Manufacturers 
provide dependable 


BLOOD BROTHERS Universal Joints 


There are many ways to build a tractor steering assembly 
a means to Change angularity in the steering shaft 
lo assure easy steering—with dependability, simplicity and economy—leading tractor 
designers specify Blood Brothers Universal Joints to do the job 
On the tractor itself—as well as the drive lines for tractor-driven implements—Blood 
Brothers Universals deliver the lasting quality that manufacturers, dealers and farmers want 
ROTHERS UNIVE 


-aro BROTHERS 
5p : E D i Vv i s { oO N UNIVERSAL JOINTS 
AND DRIVE LINE 
_ ASSEMBLIES 


ha 


14] 


ALLEGAN, MICHIGAN 
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HEAT EXCHANGERS 
RADIATORS 
TORQUE CONVERTERS 
CLUTCHES 





LONG MANUFACTURING DIVISION 
BORG-WARNER CORPORATION 
12501 DEQUINDRE STREET 

DETROIT 12, MICH.—WINDSOR, ONT. 
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Fast, Accurate Nut Setting 
with 


MULTIPLE SPINDLES 


Multiple nut setters bolt down cylinder heads 
in automobile engine assembly. Torque output 


of each spindle ts individually adjustable. 





Where bolts or nuts can be run and tightened 
two or more at a time, Keller Multiple Nut 
Setters increase output and reduce costs. Even 
more important, they improve quality control by 
keeping torque within very close tolerances. 

The automotive industry—and many others 

—are making extensive use of these tools. For 
detailed information contact your nearest Keller 
sales office. Descriptive Bulletin 16-101 sent free 


Ten bolts are run simultaneously to attach axle 


on request. carrier to d 


is vital because the joint must be leakproof 


KELLER TOOL 
ovsion or GARDNER-DENVER 


—*_ 3g fff P-—o_— > 


ifferential housing. Accurate torque 





KELLER 
aS 








GRAND HAVEN, MICHIGAN 


Ay Prene Ae ree sles 


aw ond Prete Motors Drivers betters Compve a 
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Boating a 


world’ record Matlin... 






women's world’s 


record, caught by Miss 
Wiss ona 
Penn Senator Reel wit! 


Kimber! 


friction drag using J-M 


Style #600 lining 


1525-\ib. Marlin, thi 








or stamping out 


AU10 PUTS... 


Two-story high Danly unit for 
stamping automobile parts using 
J-M Clutch Disc Inserts 


Equipment can be controlled more efficiently 
with J-M Asbestos Friction Materials 


Johns-Manville Asbestos Friction 
Materials meet a wide range of appli 
cations. Whether you need a tiny brake 
material for a fishing reel... or a 
rugged clutch facing for a powerful 
machine press, Johns-Manville can 
help you 

Precision manufactured, depend 
able Johns-Manville 


als are available in low, 
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Friction Materi 


mie dium and 





high friction coefhicients. These lin- 
ings and facings are specially engi 
neered to withstand severe shoc k, 
maintain friction stability under crit 
ical temperatures, provide smooth 
action at a low rate of wear. If your 
requirements demand a friction ma- 
terial that must be custom made for 
a special use the Johns-Manville 


Research facilities are available to help 


develop that just-right formulation. 

Whatever your friction mate- 
rial problem, the J-M Friction Ma 
terials Specialist is at your service. 
Or, write for reference booklet that 
contains a complete description of 
J-M Friction Materials and a handy se- 
lector chart. Address Johns-Manville, 
Box 60, New York 16, N. Y. In 


Canada, Port Credit, Ontario. 


Johns-Manville INDUSTRIAL FRICTION MATERIALS 
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Waldes Truarc Retaining Rings Eliminate Machining — 
Provide Stronger Assembly, Greater Accuracy 


The American Hardware Corp., New Britain, Conn 
uses 4 different types of Waldes Truarc Retaining 
Rings in the original design of these famous Corbin 
and Russwin Heavy Duty Cylindrical Locks. Truarc 
rings improve product performance, eliminate 
rejects, and cut labor costs 


Spindle sub assembly “A” has 
two Waldes Truarc crescent 
rings (Series 5103) used as 
locating flanges for rollback 


This saves labor and maintenance, 





improves performance and accuracy, 
eliminates rejects. Spindle sub 
assembly ‘B” uses one crescent ring 
Qs a Spring retainer and asa 
locating shoulder for washer 





Whatever you make, there’s a Waldes Truarc Retain- 
ing Ring designed to improve your product...to save 
you material, machining and labor costs. They’re quick 
and easy to assemble and disassemble, and they do a 
better job of holding parts together. Truarc rings are 
precision engineered and precision made, quality con 
trolled from raw material to finished ring 


36 functionally different types...as many as 97 


Truare Beveled Ring 

Series 5002) couples the 

knob to the knob shank 

It eliminates two tapped holes 


and two screws, provides stronger assembly and greater 


accuracy. Beveled ring takes up end play rigidly 


Cylinder Sub Assembly 


Knob unlocking mechanism 
uses one Trvare E ring 
(Series 5133) as a spring 


retainer and one inverted ring 


(Series 5108) for-retaining the cylinder plug 
Rings are re-usable in the event of dis 


assembly for maintenance. Rejects are eliminated 


different sizes within a type...5 metal specifications 
and 1 4different finishes. Truarc rings are available from 
90 stocking points throughout the U.S.A. and Canada 
More than 30 engineering-minded factory represent 
atives and 700 field men are available to you on call. 
Send us your blueprints today...let our Truarc engi- 
neers help you solve design, assembly and production 


problems...without obligation 


For precision internal grooving and undercutting ...Waides Truarc Grooving Tool! 






WALDES 


® 


.\~ RETAINING RINGS 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and 
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Send for new catalog supplement 





Be ee ee ee es 






| Waldes Kohinoor, Inc., 47-16 Austel Place, L.1.C.1,M.¥. | 
| Please send the new supplement No. 1 which | 
. | brings Truarc Catalog RR 9-52 up to date. | 
® | (Please print) j 
| Name | 
| Title | 
| Company | 
Business Address 
| City Zone State | 
$A-127 
a cs cee ce ee ce ee oe ce ee ee ee ee ee ee we oe 
are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426, 


2,483,383; 2,487,802; 2,487 803; 2,491,306; 2,491,310; 2,509,081; 


other U.S. Patents pending. Equal patent protection established in foreign countries 
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Here’s 





a new vinyl-to-metal 

laminating process that 
gives sheet metal products 
all these advantages... 





vending machine housings waste baskets 


Window moldings and dashboards of Marvibonded lam 
inates could be permanently clad with vinyl material to 
match door upholstery and seat trim. And practically any 
choice of texture is possible-from glare-free matte finishes 
to rich leather-like grains 

There'd be no checking or flaking, no worries about 
scratched paint—no need for waxing or other care. The 
tough, chemical-resistant vinyl cleans with a wipe 

What's more, the vinyl surface would always be warm 


and pleasant to the touch. Marvibonding ends problems of 


| * 
iM arvibond 


® lasting protection against rust and 
corrosion 





@ practically any surface effect 
desired 


®@ superior abrasion resistance 


@ outstanding resistance to perspir- 
ation and most cnemicals 


e uniform coverage of almost any 
thickness 


@ good sound-deadening properties 


® less costly fabrication 


air conditioner cabinets 


business machine housings 


rust from moisture condensation. And it helps to deaden 
sound, as well as insulate against squeaks from metal to 
metal contact 

Why not Marvibonded panels and trim! Plenty of excel- 
lent reasons why. Excellent reasons why for hundreds of 
similar applications—like radio and television housings, 
business machine covers, vending machines, air condi- 
tioners, waste baskets, and many many more. 

Better see what Marvibond can mean to your pro- 


duct! Write the address below today. 


*Pat. applied for 


Naugatuck Chemical 





Division of United States Rubber Company 
Naugatuck. Connecticut 


BRANCHES: Akron * Boson * Charlowe * Chicago * Los Angeles * Memphis * New York ¢ Philadelphia * IN CANADA: Naugatuck Chemicals, Elmira Ontario 
Rubber Chemicals * Synthetic Rubber * Plastics * Agricultural Chemicals * Reclaimed Rubber * Latices * Cable Address: Rubexport, N. Y. 
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A TORCON Model 
to meet 
YOUR need 


Two big advantages are yours, with a 

ie le hd 

@ this COMPLETE LINE, from 15 up to 600 hp, 
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es Ue ee a ee 
NI a MM ld ae 


OM ee 
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CLARK CONVERTERS 
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ALL IN 


“H637 COMPOUND” 


One of several standard DAREX 
“Flowed-in" compounds now being used 










by the automotive industry. 







Base: Vinyl 





Adhesion to metal: Excellent, no primer 
coat needed 






Torque retention: Excellent 






Staining: No migration staining 










Temperature resistance: -20° to 250°F, 









Aging: Excellent 


Consistency: (Wet) Non-slumping paste 
(Dry) Rubbery solid 







Curing time: 20 seconds 






Uses: As a weather seal against water, 
dust and dirt 







DESIGNED FOR THI 
AUTOMOTIVE INDUSTRY 


The new DAREX No. 6 Compound Ap- 
plying and Curing Machine applies and 
cures gaskets automatically at high speeds 
(up to 200 per minute on trim fasteners 
shown above.) Occupies only 17 sq. ft. of 
floor space. Write for further information 
today, 


fasteners shown above. We supply ¢ 
their manufacturers with waskecing ( 
compounds and machines to apply them 


{ Dewey and Almy does not make the ) 
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A nut, washer 


and sealing gasket 
ONE! —> 


DAREX Plowed-in Gaskets 


are streamlining traditional 
methods of attaching chrome 
trim to automobiles. 


Contrasted with the laboriously slow method of 
hand assembling gasket to trim fastener, the 
Darex method automatically pre-gaskets the 
part by machine. So that now a single fastener — 
applied in a single operation — fastens the trim and seals 
the hole against seepage of dirt and moisture. 

The Darex “Flowed-in” Process is ingeniously simple. 
A DaReEXx gasketing compound is machine-flowed directly 
onto the fastener. This “flowed-in” compound is then cured 
to form a solid, rubbery gasket which becomes integral with 
the part. With nut, washer and gasket all in one unit, 
automobile manufacturers find assembly-line fastening of 
chrome trim much easier and quicker. And the finished job 
is neater, better, less costly than before! 

If you have a problem involving a gasket, cushion, seal 
or vibration dampener, tell us about it. Perhaps the DAREX 
“Flowed-in” Process can help you increase production or 
quality of your product... and at the same time lower your 
labor and materials costs. 


DEWEY and ALMY 


Chemical Company 
Division of W. R. Grace & Co, 


Cambridge 40, Massachusetts 
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| MONROE 


~— 


DIRECT 
ACTION 


POWER STEERING 


he only Truly Direct Action Design... 


Monroe Power Unit Replaces the 


Conventional Drag Link 


om 


Monroe is the only Direct Action Power Steering —as 
it is the only design where power unit replaces the drag 
link. Being Direct Action, and placed closest to the 
wheel, Monroe’s hydraulic unit more completely absorbs 
road shock. Road shock can’t reach the steering gears, 
so wear at this important point is reduced by as much 


‘| 








EFFORTLES PARKING 


The firm, positive control 
of Monroe Direct Action Power Steering, elimi 
nates much of the danger of dropping off pave- 
ment into soft shoulders, blowouts, flooded 


pavements, panic stops and such emergencies much easier to make 
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Because Monroe Direct 
Action Power Steering takes practically all of the 
strain and effort out of parking, dealers find 
that sales of cars equipped with this device are 





as 70 to 80 percent No other 
system has so few parts, is so simple, or permits savings 


Brinelling is eliminated 

up to 20° by replacing the conventional drag link 
Our engineers will be glad to work with you on your 

Power Steering problems. 

MONROE AUTO EQUIPMENT COMPANY, Monroe, Michigan 





Xe 


Monroe Direct Action Power 
Steering absorbs road shock before it reaches 
steering wheel. This, plus the removal of strain 
and effort of steering, leaves the driver fresh 
and relaxed after hours of driving 
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REPLACEABLE 
VALVE CORE 
SEALS AIR IN 
SIMPLIFIES 

INFLATION 


Interchangeable 
in various 











| | Ver 
ct 


Schrader Caps seal valves for bet- 
a ee 
moisture can’t get in—air can’t get 
OM a 
ee 
sures perfect swivel-seal. 


GAUGING 
PROTECTS TIRES, 

INCREASES 
MILEAGE 


standard valves 


o~ 
tai 


SEALED VALVES 
MEAN BETTER TIRE 
PERFORMANCE 


Schrader gauging protects tires. 
Gauges for every use—from poe 
gauge to master gauge, keep air lines 


ee MA ee 


OP MO 
all the mileage built in. 


















NEWEST 
TUBELESS 
TRUCK TIRE 
VALVES 


Schrader TR 500 Series 
CLAMP-IN TRUCK TUBE- 
LESS TIRE VALVES—latest, 
most modern. 









ESTAGLISHEO I 1e44 
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helps protect your product at 
the customer level 


Schrader tire valve and air 
service products for dealer use 
promote tire safety, economy. 


You make certain that mileage, safety, 
economy are built into your equipment 
tires. Through your dealers, through serv- 
ice stations, through garages —all over the 
world—your product is serviced. In order 
to do this job—the serviceman needs the 
right tools, the right replacement parts, the 
“how-to” information, to match the qual- 
sate ale ‘cetelin Ss tives. collins ity of your product. That’s why Schrader, 
De as the leading air products supplier to the 
Tire and Rim Industry works with the 
tire manufacturer in designing valves to 
INFLATING — DEFLATING meet the Industry’s specific needs. And 
SIMPLIFIED FOR DEALER Schrader specializes in providing the tools, 
the parts, the information to dealers all 
over the world. These Schrader quality 
products are stocked and sold wherever 
your tire goes. 































And more important —the world-wide 
service is possible because of the tire infla- 
tion principle developed by Schrader over 
50 years ago— which still stands today! 
Every device, every Schrader Valve, Valve 


3. > 
bse ~ . - . : 
~ Core, Valve Cap is immediately, easily 


Vey interchangeable anywhere in the world. 
















a SIMPLIFIED If you'd like to see the latest 


rh citehedlictat hairdeiatesintdlncn TOOLS Schrader Air Products Service _— 
a eaten inane 1: Manual—write for Manual A-100. yj 






MAKE TIRE A. Schrader’s Son, Division of 
AND TUBE Scovill Manufacturing Company, tae. 
Incorporated, 470 Vanderbilt aa 
REPAIRS EASY Avenue, Brooklyn 38, N. Y. L | 










FIRST NAME IN TIRE VALVES 


FOR ORIGINAL EQUIPMENT AND REPLACEMENT 
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How Aluminum parts 





For better parts at lower cost... 





1955 
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help Ford cut costs 


Tue Ford Motor Company recently changed its specifica- 
tions on the Ford car windshield wiper knob insert to 
aluminum. This Ford part is one of several new screw ma- 
chine parts now made from aluminum. They are currently 


Management requi 


Change to aluminum saved approximately 24.8%. Ford 
management is always interested in materials or methods 
that will effect savings with no sacrifice in quality. In this 
particular case, as in others, aluminum was selected because 


Designer 


Aluminum met design specifications. Ford engineers se- 
lected aluminum alloy 2011-T3, 34” round stock after they 
tested other metals and found that the aluminum knob in- 
sert would not only provide sufficient strength but would 


Operator requireme 


Aluminum machined at maximum efficient cutting 
speed. The changeover to aluminum for this knob insert 
did not require any change in machining speed and setting 
from the previous metal used. Ford is running the part suc- 
cessfully at the maximum efficient speed of the automatic 
screw machine. And Ford found that it was not even neces- 
sary to change the angle of the form tool, which is an ordinary 
high speed steel tool with no chip-breaker. 

The experience and engineering know-how of Ford has 
proved that properly designed aluminum parts can often 
provide substantial economies plus high quality. 


You get these big advantages with aluminum 


Each part costs less because you get three times as many 
parts from a pound of Kaiser Aluminum screw machine 
stock as you get from a pound of brass or steel. And these 
parts give you a unique combination of advantages, includ 
ing lightness with strength, handsome finish, corrosion resist 
ance, good heat and electrical conductivity. 


Because of economy, plus these other advantages, we pre- 


think of 
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requirem«e 


studying other screw machine parts for possible conversion 
to aluminum. 
This conversion met the requirements of management, de- 


sign engineering and production groups. 


rement: Savings 


it provided savings of about 24.8% per piece, including scrap 
loss. Also, the aluminum parts are so much lighter than the 
previously used metal, that Ford has realized additional 
savings in shipping costs. 


nt: Performance 


also take a slightly better knurl, The fact that aluminum 
satisfied performance requirements and for less money than 
other metals tested, was the main consideration in Ford's 
selection of aluminum. 


nt: Machinability 


dict that hundreds of aluminum screw machine parts will 
soon become standard in American motor cars; for example, 
heater fan hubs, master brake cylinder pistons, door lock 
buttons, tire valves and spark plug terminals, compression 
fittings for gas and oil lines, hood release cable stops 


Our engineers will be glad to examine the screw machine 
parts now being used in your production to see how you can 
effect substantial savings by specifying them in Kaiser Alu 
minum. 


Also, if you need assistance in finishing, welding, forging, 
roll-forming, extrusions, stampings, castings—or desire any 
type of engineering service and fabricating counsel — our de- 


velopment engineers will gladly provide it. 


We may be able to suggest modifications in your designs 
new fabrication techniques, changes in aluminum alloys— 
all of which may give you a better product at lower cost. 


For immediate service, contact Kaiser Aluminum & Chem 
ical Sales, Inc. General Sales Office, Palmolive Building, 
Chicago 11, Illinois. Executive Office, Kaiser Building, Oak- 
land 12, California. 


Kaiser Aluminum 
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Here’s the secret of Micronic-type Purolator’s 


156 





HIGH FLOW RATE 


This litthe Purolator filter element can clean a 
quart of dirty lube oil in 60 seconds. It takes out 
sludge and solid impurities as small as one micron 
(.000039-inch) yet leaves beneficial additives 
unaffected. It operates with minimum pressure 
drop and a standard-size oil pump 

You can see the secret at the left. It’s the 
Purolator Micronic element. This accordion 
pleated, resin-impregnated element provides ten 
times the filtering area of older elements. This 
means faster filtration rates and far greater dirt 
storage capacity. 

lo designers and users of automotive equip 
ment, Micronic-type Purolators offer thorough 
filtration by a small, compact unit that fits snugly 
into the lubricating system without needing an 
oversized pump to boost pressures through the 


filter. These advantages of Micronic filtration 


Registered Trade Mark 


are among the many reasons why original 
automotive equipment manufacturers use more 
Purolators than any other type of filter. 
Micronic elements do not channel. They 
are waterproof and warp-proof and remain 
unaffected by engine temperatures. There’s a 
Purolator to fit every vehicle, tractor, and other 
gasoline- or diesel-engine-powered unit in service 
today. Write for our automotive catalog, No 
2054, to Purolator Products, Inc., Rahway, N. J., 


Dept. A3-1217. 





[ FIELD OF FILTERING” 
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efficiency with proven economy 


| for modern cars, 
+p GABE es and incon 
ir st | “No Kick-Out” feature combines new starting 


@ Higher compression ratios, lighter flywheels 


and other advancements in modern engines have long 


eS 
pointed up the need of a starter drive that would 
follow through the weak explosions until the engine 
actually runs on its own power. 
That's why vehicle manufacturers are turning in ever 


increasing numbers to the Bendix* Folo-Thru Drive as 
the solution to quicker and more dependable starting 


even under most adverse conditions. 


This preference for the Bendix Folo-Thru Drive on 
modern vehicles is a most logical one, for Bendix 
Drives have always been the industry's choice as the 


most economical and efficient starting equipment. 


WEG. vu. 5. PAT, OFF, 


ECLIPSE MACHINE DIVISION of 


dix” 


aviation onreowation 


ELMIRA, NEW YORK 
Export Sales: Bendix international Division, 205 East 420d St, New York 17, N.Y, 









costs less. Like the more than 95,000,000 Bendix * Starter Drives 
manufactured for the industry, the new Folo-Thru Drive requires 
no actuating linkage and the solenoid may be placed in any 
convenient position. Result is lower installation costs and no adjust 


ments. Complete detailed information is available on request 


“ i 
Me 


‘ S- , 
Bendix” Fole-Thrw Starter Drive g” Bendix” Avtemetive Electic Fuel Pump er Stromberg” Carburetor 7 
a Nh 
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Now! A greater 


SPECIALLY DESIGNED 








WORLD’S LARGEST MANUFACTURERS OF AXLES FOR TRUCKS, BUSES AND TRAILERS 


lf 


Vesti 





RPayvload tandem 


FOR HIGHWAY USE! 


Lighter! The new Timken-Detroit lightweight tandem 
brings vital new opportunities for savings and profits 
to all highway truckers because of greater payload. 
Serviceable! Built almost entirely from interchange- 
able companion parts used in famous Timken- Detroit 
single driving axles 

This lightweight tandem has all the features that 
contribute to profitable highway operation with all un 
necessary bulk and weight eliminated. One Timken 
lightweight tandem unit is more than 200 pounds 
lighter than any other tandem unit of the same capacity! 

Each year highway hauling achieves more spectac- 
ular importance. Now TDA presents a new lightweight 
tandem specially designed to answer the needs of over 
the-road trucking. It is offered with a choice of either 
Timken- Detroit axle connecting groups, or brackets to 
accept other approved chassis hook-up parts. You get 
all these additional advantages with the Timken light 
weight tandem 


Many proven standard parts and assemblies, 
gears, pinions, differentials, brakes used in Timken 
Detroit single axles are incorporated in the new light 
weight tandem. This assures operators fast, eco 
nomical service with minimum down time 


A true inter-axle differential always under 
drivers’ control is an important feature of the 
Timken- Detroit lightweight highway tandem 


Big, dependable hypoid gears rotate in 
conventional manner, carry load on normal 
drive side of teeth for increased gear and 
bearing life 

Torture-tested TDA axle shafts are upset forged and 
heat treated to insure top tensile strength 


Le a 


ROCKWELL SPRING AND AXLE COMPANY Rugged hot-forged housings pound for pound— are 
ere Py re the strongest and most rigid built 


Less unsprung weight means lower impact and shock 
Cen 0 tandarad 
. of ¥ loads, for longer truck and trailer life 


— —— This new highway tandem insures new payload prof 
its, faster, easier service and operating economies for 
highway truckers everywhere. For complete informa- 
tion contact your nearest vehicle dealer or branch 


h 


Plants at: Detroit, Michigan + Oshkosh, Wisconsin « Utica, New York « Ashtabula, Kenton and Newark, Ohio * New Castle, Pennsylvania 








. a Daas - ie aia ad ae va i es eels on 
Wagner Ar Lakes , 
| «ee keep brake maintenance costs low because [ 
{ they are so dependable.” P 





Meeting ‘on-the-road’ schedules, assuring maximum cargo 
and equipment safety and keeping maintenance costs at a 
minimum are major responsibilities for all fleet operators. 
You can see from Mr. Cummins’ letter how his company’s 
operation benefits from the dependability of WAGNER 
AIR BRAKES. 


Actual checks with fleet operators have clearly shown that 
many units equipped with WAGNER AIR BRAKE SYS- 


TEMS never have compressor failure or require compressor 






roerean Freier tine @ ~ 





Goad + ndionep ndione 





exchange—even after years of service. This high perfor- 
mance record is largely due to the superiority of the 
WAGNER ROTARY AIR COMPRESSOR. It is the only 
compressor utilizing rotary motion to keep friction loss low 
and operating efficiency high. Because of its fast air recovery, 
users are assured an adequate supply of air pressure at all 
times. This feature alone guarantees safe, sure stopping 
power to meet any road emergency. 


WAGNER ROTARY AIR COMPRESSORS eliminate car- 
bon formation in air lines and reduce fire hazard. Uniform 
torque load provides smooth, quiet operation with moderate 
stresses. Parts are interchangeable and only a minimum of 
preventive maintenance is required. 

Because of the ever-increasing demand for greater road and 
cargo safety and maintenance economy, it will pay you to 
include Wagner Air Brakes as standard equipment on the 
vehicles you manufacture. 


Send for your free copy of Wagner Bulletin KU-201 for 


full information and complete details. It will be sent to you 
without cost or obligation. Mail your request, today. 





WAGNER AIR BRAKE USERS 
ARE OUR BIGGEST BOOSTERS 









Wadner Electric Corporation 


6378 PLYMOUTH AVENUE «+ ST. LOUIS 14, MO., U.S.A. 





PY, AL lets 
sysTems (Branches in Principal Cities in U. S$. and in Canada) 







LOCKHEED HYDRAULIC BRAKE PARTS and FLUID...NoRol ...CoMaX BRAKE LINING... AIR 
BRAKES ... TACHOGRAPHS ... ELECTRIC MOTORS .. . TRANSFORMERS ... INDUSTRIAL BRAKES 
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Marman Couplings Simplify 





Manifold Installation on Lockheed T2V1 Trainer 


The advantages of Marman stainless steel 
clamps and couplings in simplifying engine 
and air frame installations are demonstrated 
on Lockheed’s T2V1 jet trainer. 


The picture above shows how Marman channel 
band couplings connect the aluminum manifold 
to the J33 engine. Installation time is greatly 







A SUBSIDIARY OF 


11214 EXPOSITION BLVD., 


MARMAN PRODUCTS ARE MANUFACTURED UNDER VARIOUS U.S 
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\eroquip 


reduced. And, Marman V-band couplings and 
C15 hot air joints are used to couple the mani- 
fold to bleed off ducts. 


Let the time-saving, money-saving advantages 
of Marman clamps, straps and couplings 
simplify your fastening and joining problems. 
Write today for full information. 


PRODUCTS COMPANY, INC. 





CORPORATION 


LOS ANGELES, CALIFORNIA 





AND FOREIGN PATENTS AND OTHER PATENTS PENDING 


16] 








Douglas 


announces... 






the formation of a separate 


Missiles Engineering Department 


Growing importance of missiles 
in the nation’s defense has led to the 


separation of missiles engineering 






from aircraft engineering functions 






at Douglas Aircraft Company. 





Leadership in this important field 
has been won by Douglas in 14 years 


of development and design of 


| 


Corporal Bumper Sparrow 


Wace 


guided missiles for the Armed Forces. 


Douglas is currently engaged in 





eight major missiles projects, unde 





contracts from the Air Force, 





Army and Navy. 


Formation of the new department 
at Douglas opens new opportunities 


for engineers and scientists interested 





Rov WacB Nike in the missiles field. Write to: 
00-1000 [7 wt iw ‘ 
fal I. C. Kaliher, Engineering Personnel 
i Manager, Missiles, Douglas Aircraft 
“* Co., Santa Monica, California. 
7 






t 


Roe xx Aecrobee Honest 


John 





First in Aviation 


Missiles by DOUGLAS 
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One hundred million thermostats 
built by HARRISON! 


Temperatures made to order . . . 100,000,000 times! 


It’s a significant achievement by the leading manufacturer of 


temperature controls for automobiles! It's a great milestone for 
Harrison... an important contribution to the growth of 
motoring America! But... it’s only the beginning! Today, 
Harrison is the recognized leader in its field. And Harrison is looking 
forward to tomorrow when more cars, trucks, vehicles of 
all kinds will require even more efficient temperature control 
equipment. You can be sure that Harrison is well equipped with 
ay the engineering, research and production facilities to 

keep pace. If you have a hot or cold problem, 


look to Harrison for the answer. 


-RISON 


RADIATOR DIVISION, GENERAL MOTORS CORP . LOCKPORT, N.Y. 


TEMPERATURES 


MADE 


TO 





ORDER 
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Styling unlimited ! 
WITH ALUMINUM “JEWELRY” 
AT BASE METAL PRICES 


Ky the magic of anodized finish, aluminum may be given the gleam 
of precious metals, the luster of brushed satin, or brilliant built-in 
color, Its surface can be textured in a multitude of patterns 

Yet this metal of a thousand faces is an extremely practica 
metal, It can be cast, stamped, drawn, extruded, forged. Easily 
formed, machined and buffed, it costs less per finished part in 
many cases than parts of stainless steel or chrome 

i/coa does not make automotive trim. We do offer you unequaled 
technical guidance in fabricating and finishing aluminum. ‘To make 
use of this service, contact the nearest Alcoa sales office. For useful 
design data, write for our new, free 45-page brochure, Finish« 

A4/coa Aluminum. Address: Aluminum Company of America, 


1844-M Alcoa Building, Pittsburgh 19, Pa 





@ Dashboard in textured and 
patterned sheet with built- 
in color 


@ Scuff and kick plates in 
sparkling patterned sheet 


@ Instrument knobs and door 
handles in finely textured 
satin, natural or colored 
finish 





@ Moldings in gleaming mirror 
finish 


elnstrument panel trim in 
gleaming colors and patterns 


Your Guide to 
Aluminum Value 
wt . nr 
aicoh_~ " 
artun v 1s 





ve 
* 
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Years Ahead! Detachable, 


Design eliminates inner tube 
cuts and bulges. No loose particies 


Controlied light conmpression 
in this area seals vacuum and 
low pressures. 


Positive metal-to-metal contact- 
seals against internal pressure. 


Orange-colored Tefion 
inner tube is a@ distinctive feature 
me ee 


Lip seal holds proof and burst 
pressure even after aging. 


“super @em” is an Aeroquip trademark 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 
AERO-COUPLING CORPORATION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO, ONTARIO, CANADA 


LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN US A. AND ABROAD « AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A AND ABROAD 








| Leakproof “super gem~ Fitting 


PATENT APPLIET FOR 


and 666 Teflon’ Hose 


ASSEMBLE QUICKLY, EASILY WITH ORDINARY BENCH TOOLS! 





Aecroquip’s new “super gem °° Fitting Next, the olive is pushed by hand into posi Assembly is completed by screwing the 
consists of nipple, olive, and socket. First step tion between the Teflon inner tube and the nipple into the socket using an ordinary 
in assembly is to slide socket over the hose wire braid AN adapter 


“super gem” FITTINGS WILL NOT LEAK EVEN AFTER HIGH 
TEMPERATURE AGING. Unlike conventional swaged or crimped fittings, 
the “super gem”° Fitting does not hold the hose by compression of the 
Teflon inner tube. There can be no loss of compression due to the cold flow 
characteristics of Teflon with resultant leakage at proof pressures. 


“super gem” FITTINGS SAVE WEIGHT. Available in steel, stainless 
steel, or aluminum, “super gem** Fittings offer significant weight savings _ =| 
..» particularly in the larger sizes. ] 


ELIMINATE EXPENSIVE, HEAVY ASSEMBLY OR SWAGING —--."*-@ 
MACHINES. A vise and a wrench are the only tools needed to assemble 
666 hose and “super gem” Fittings. 


SIMPLIFY ENGINEERING MOCK-UPS AND PRODUCTION CHANGES. 
Development and production engineers have complete freedom in making 
changes, even on the production line. New hose lines can be made in minutes. 
Scrap costs are kept to a minimum because end fittings on assemblies can Aeroquip Bulletin 


be reused and hose salvaged. 
AEB-9 Gives 


REPLACE HOSE LINES QUICKLY IN THE FIELD. Simple assembly of Complete Technical 
666 hose and “super gem” Fittings makes field replacement easy. Mini- 
mum inventories of bulk hose and fittings are required for field storage. Information and 





Test Data 
666 TEFLON HOSE IS DESIGNED TO AEROQUIP’S EXACTING 
7 SPECIFICATIONS. Distinctive orange-colored inner tube provides positive Fill in.and mail the 
identification. Operating temperatures are —100° F. to +500° F. Sizes handy coupon 


and pressure ranges are suited to all engine and airframe fluid systems. 


on the next page 


*Du Pont Trademark for its tetrafivoroethelene resin 











OLS 


\eroquip 





ff. PY STU 01:18 3 
ELBOW 
FITTINGS 
Simplify Hose Line 
Installation 


a a 


I 
Aeroquip Corporation, a FILL IN AND MAIL 


Jackson, Michigan 


Gentlemen: 
Please send me your Bulletin AEB-9 on reusable “super gem” 
Fittings and 666 Teflon Hose 


Title 


Company 


| 
a 


THIS COUPON TODAY 
_<s | FOR AEROQUIP 
BULLETIN AEB -9 
Get complete technical 
information and test data 
on Aeroquip 666 Hose 


Address 


City 





and “super gem” Fittings! 





EATONITE 
VALVE SEAT 
INSERTS 


‘| 


er" 
¢ 


© lola | 
Developments 
.. that Increase 


EY ‘ 
vu,  Walve Life 
VALVE LIFTERS a Vv : 5 


EATON 
SODIUM-COOLED 
VALVES 


EATONITE 
EATONITE-FACED 
aia VALVES 


——VALVE AND SAGINAW DIVISIONS— 


9771 FRENCH ROAD + DETROIT 13. MICHIGAN 


Bp » PRODUCTS: Sodium Cooled Poppet, and Free Valves Tappets Hydray Valve Lifters 


Engine Parts * Rotor Pumps © Motor Truck Axles © Permanent Mold Gray lron Castings © Heater Defroster 


‘4 "1 rs rs 
old Drawn Steel * Stampings ‘Leaf and Coil Spring 


Springtites Sy Talal Washers 
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Lockheed diversification 
in action... 


At right: engineers and scientists work on some 
of the 46 major projects in progress at Lockheed 


Why Lockheed offers 


There are three main reasons: 


1. More opportunity for promotion 
because there are more supervisory positions to 
be filled with 46 major projects underway 


including |3 models of aircraft on assembly lines 


2. More career security 
because Lockheed activities cover virtually the 


entire spectrum of aeronautical endeavor 


3. Life in Southern California 
Scenic beauty, unmatched climate, wide 
recreational opportunities enhance life in 


the San Fernando Valley 


To Engineers who lack aircraft experience 
Aircraft experience is not necessary to join Lockheed 
It's your engineering training and experience that count 


Lockheed trains you for aircraft engineering—at fulf pay 


( oupon below 1s for your convenience in requesting 
application form and more information on how 


Lockheed’s expanding program can advance your career 


EF. W. Des Lauriers, Dept. C-16-12 


LOCKHEED AIRCRAPT CORPORATION 
CALIFORNIA DIVISION © BURBANK, CALIFORNIA 


Please send me a brochure describing life and work 


at Lockheed and an application form 
Name 
Field of Engineering 


Street Address 


Home Phone 


City and State 


Operations Research discussior 
on continental delense 
Operations Research openings 
Electronics Specialists 
Fire Control and Guidance 
Specialists 
Aerodynamics Engineers 
Physicists 


Engineers better careers 





Design openings 
Design positions are open 
at all levels in controls 
electrical, hydraulic 
mechanical, power plant and 
structures fields 





Flight Test Engineering openings 
Flight Test Engineers 
Flight Test Analysts 

Instrumentation Engineet 
Electrical Research Engineers 


LOCKHEED 


California Division 


AIRCRAFT CORPORATION 


sursank CALIFORNIA 


r ¢ k 


Structural Engineering openings 
Research Specialists 
Structures Engineers 

Stress Analyst 
Weight Engineers 





BM 7 


Math. Analysis openings 
Math. Engineer 
Math. Specialist 
Math. Ana I 





Aerodynamics openings 
Acrodyt nm [ 
Acrodynan 
Dynamics Engineers 
Wind Tunnel Test Engineers 


ineecrs 








“T recommend 


genuine 


araln ees k 





because it saves money for my customers” 





Mr. ds Beane, 
Vice President and Gene ral VM anager 


Merlin Motor ( om pany 
Camden, N. J. 









“The people who buy Lincolns aren’t fooled by glitter 
They want to be darned sure they get the most for their 
money. Genuine leather upholstery gives them their 
answer—it outwears any other upholstery material by far, 
and saves the expense of dry-cleaning and seat covers. 
On top of that it gets them a better allowance 
at trade-in time.” 

‘Tests by a famous impartial laboratory prove 
that Mr. Beane is right. They also prove that genuine 


} 


leather upholstery holds its shape better by 37 


Only genuine leather wears as well as it looks 


YOU CAN GET THE FACTS THAT PROVE LEATHER Ri 4 thy 
oupon today for Review of Test tree Nowins ! f test by 
i far mpartial testing ct y 
THE UPH TERY LEATHER GROUP, INC., Dept 
14] East 44th Street, New York 1/, N.Y 
Please send me, free, your “Review of | 
Name 
f 
Adare 
Eo 
ty Jone tate 


THE UPHOLSTERY LEATHER GROUP, INC. | 14) Eos: 44th St, New You © 99 West Gettune, Detwed 2, Hide 
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In shell casting, the mold is formed by a thin shell of sand bonded by a thermo-setting 
plastic. This shell has a hard, smooth surface as accurate as the pattern itself. Shell casting 
has many advantages * complicated cast contours (impossible with the green sand 
process) are practical + uniformity with reduced finish allowances permits lower machining 
cost and longer tool life +* improved casting surfaces, free from residual sand, often 
eliminate machining on non-functional areas and «+ lower casting weights effect savings 
in freight chorges. 


For further information about sheil casting grey iron, malleable iron or Armasteel and 
how it may improve or effect economies in your product, write for descriptive literature 
. Of request personal help from our experienced engineers, without obligation. 
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~ makes it possible to greatly 
_ — reduce machine cycle time 


or on these FINISHED PARTS 











Gs) CENTRAL FOUNDRY DIVISION 


GENERAL MOTORS CORPORATION 
SAGINAW, MICHIGAN « DEPT. 18 
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or request personal help from our experienced engineers, without obligation. 


172 SAE JOURNAL, DECEMBER, 1955 


The Ideal Gift 


for the Woman Who Has Everything... 


— Give Her Smoother Stopping, 


AY Safer Double-Disc Brakes 


per ilties Double-Disc Brakes have proven themselve uperior to 
other br ike You k yw that i recent brake test in the mountain 
oO entional brake failed after me trip down the mountain. Auto 
Snecialtu Double-Disc Brake ver the ine ourse and under the 
wire naitror till had braking power lett after three trip In other 
fade tests, toot pedal pressure nece ry to stop shoe-and-drum brake 


increased trom 68 pound it the first stop t 180 pound it the twelfth 





top. Double-Disc Brakes made twenty-two consecutive stops while 


maimntamnimg a mstant foot pedal pressure of 60 pounds. You know that 


} \ut pe aleve Double-Disc Brake have also proven themsel ve 
uperior tm many other Way 


@ ' 
We 
YS . These are all thing ou pr »bably know. But perhap what you don’t 
kre that the nanutacturer of Double-lDisc Brake Auto Specialti 
\\ Mig. ¢ Irv saint Jo eph Michigan, has received thousands and 
\ 
\ thousands of individual ;equests for these brake These requests alone 
would eat up a lot of automobile production These requests tor 
Double Disc Brake how that women are more ifety consciou 
than men. Women are more vitally concerned with the lives of their 
children while driving They want better brakes, safer brakes 
trakes that will give them more contidence while driving 
Ina tough s¢ ling situation, Double-Disc Brakes can make the big 
sales difference Thousands of requests for these brakes have poured into 
dealerships in New York, Detroit, Chicago and Los Angeles. The 
great promotional ettort today is on safety. Safer Double-Disc Brakes 
will make cars easier to sell. You can do much to see that 
Double-Disc Brakes are adopted 
If you would like more information about the se brakes write to 
Auto Specialties Mtg. Co., Inc., Saint Joseph, Michigan 
4 } c\ 
. , Ansl 
4 
‘ 
ae ( 
” 
/ 


AUTO SPECIALTIES MFG. CO. INC. 


SAINT JOSEPH, MICHIGAN 


Plants also at Benton Harbor and Hartford, Michigan and Windsor, Ontario, Canada 


Manufacturing tor the automotive and tarm machinery industries since 1908 
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When strategic aircraft requirements indicated a 
NEW type of universal joint, MECHANICS engi- 
neers developed it. Design, metals, machining, 
tolerances, heat-treating, hardening, stamina, 
balance and lubrication — all were adapted to 
specific aircraft precision. Let MECHANICS en- 
gineers design and build universal joints that are 


equally well suited to the exact power trans- 


eZ eee wer eu = ey 7? 


ow 


mission needs of your product. The competitive 
advantages that designed-for-the-job MECHANICS 
Roller Bearing UNIVERSAL JOINTS provide, are 
well worth investigating—while your new models 


still are on the drawing board. 


MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner 2022 Harrison Ave., Rockford, Ill. 


MECHANICS 
Roller Bearing \ii\ 


UNIVERSAL JOINTS 


For Cars + Trucks «+ Tractors + Farm implements * Road Machinery - 
Aircraft-+ Tanks * Busses and 


dustrial Equipment 
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YELLOW TRANSIT 


adds 200 new Fuller Transmissions 


Yellow Transit Freight Lines, Inc. 
of Kansas City, Missouri, recently 
purchased 200 new cab-beside Ken- 
worth Tractors for their 8,435 miles 
of certified routes through 8 mid- 


western states, 


Powered by 175 hp turbo-super- 
charged diesel engines, these tractors 
are equipped with Fuller 5-A-65 
heavy-duty 5-speed Transmissions. 
These Fuller “direct in fifth” Trans- 
missions with constant mesh helical 


gearing in the top three speeds, were 


chosen because of their excellent per- 
formance for Yellow Transit in the 


past. 


Says William R. Riley, Yellow 
Transit’s Superintendent of Mainte- 
nance: “We have used Fuller Trans- 
missions for a number of years, Our 
satisfactory experience guided us in 
the selection of these transmissions 
for the new Kenworths.” 

Fuller Transmissions let the driver 
select the ratio he needs at the right 


time to meet every varying condition 
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Model 5-A-65 Transmission 


of time, traffic and terrain. See your 
local truck dealer today. Ask him for 
the most efficient, easiest-shifting 
Fuller Transmission to meet your 


trucking requirements. 


‘ a 





Transmission Division), KALAMAZOO, MICHIGAN 





FULLER MANUFACTURING COMPANY 


Unit Drop Forge Div., Milwaukee 1, Wis. * Shuler Axle Co., Louisville, Ky. (Subsidiary) * Sales & Servic~, All Products, West. Dist. Branch, Ookland 6, Cal. and Southwest Dist. Office, Tulsa 3, Okie. 
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t RINGS 


Scaled Power 


preferred by 28 
leading engine builders 


Sure, this is the age of chrome rings. But not 

just any chrome rings. Engine builders 

must be certain that the rings they use as 

original equipment can endure the heat, friction, 
abrasion and corrosion encountered in modern 
high speed motors. 

That's why 28 leading engine builders use 
Sealed Power chrome rings. 

They know the castings back of the chrome are 
of highest quality, made in Sealed Power's own 
foundry under strictest metallurgical control. They 
know Sealed Power's distinctive method 

of applying chrome results in a heavy permanent 
plating. They know that this is factory-lapped 

to a light-tight finish for fast break-in. 

Let Sealed Power chrome rings help make your 
good engines even better! 

SEALED POWER CORPORATION + MUSKEGON, MICHIGAN 

ST. JOHNS, MICHIGAN + ROCHESTER, INDIANA 


PIG TON RINGS + PISTONS 
CYLINDER SLEEVES 


DETROIT OFFICE 
5-164 General Motors Bldg. 


Phone: Trinity 1-3440 





Leading Manufacturer of Automotive and Industrial Piston Rings since 1911 


Largest Producer of Sealing Rings for Automatic Transmissions « Power Steering Units 
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cast iron brake drum liner 


Passenger Model Mercedes ca: 
because of the 


notable successes in rigorous trial 


uch as the Le Mar 





have adopted nickel of Mercedes-Benz “Silver Arrow” racing cars so equipped 


24-Hour Road Race. 


Nickel cast iron lines brakes of new 
240 hp Mercedes 300 SL series cars 


THIS RADIALLY FINNED brake drum 
for the new Mercedes model 300 SIL 
embodies an Al-Fin bonded friction 
liner of nickel cast iron 


Fortified with nickel, the liner 
not only resists uneven wear from 
thermally induced stresses, but it 


also dissipates intense frictional 
heat from internal surfaces through 
the aluminum to the air, thus pre- 
venting “brake fade.” In addition, 


it resists warpage 


And particularly important, in 
spite of irregular but rigorous cy- 
cles of heating and cooling, it resists 


heat-checking 


Life expectancy of cast iron parts 


can be materially increased by add- 
ing suitable amounts of nickel to 
properly adjusted base mixtures 
In this way you improve structure, 
mechanical strength, thermal expan 
sion characteristics and stability at 
elevated temperatures. 


Nickel alloys have answered ex- 
acting demands throughout the au- 
tomotive and allied industries. What- 
ever your metal difficulty, let us give 
you the benefit of our wide practical 
experience in this field. 


Write for List A of available pub- 
lications. It includes a simple form 
that makes it easy for you to outline 
your problem. 





The friction liner of this Mark 
II type radially finned brake drum con- 
tains 0.80-1.00% nickel along with 
molybdenum and chromium. Ferrous 
liners are bonded into the cast alumi 
num drums by the Al-Fin process, a 
development of the Al-Fin Div., Fair 
child Engine and Airplane Corp., Deer 
Park, N. Y. 


NCO, THE INTERNATIONAL NICKEL COMPANY, INC. fivli esis 
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Here’s how BOWER Spher-o-honed 
| design lengthens bearing life... 
cuts maintenance costs! 


The Bower tapered roller bearing design features 
shown on this page are vitally important to every 
bearing user. For they illustrate the high quality 
precision 
engineering detail that go into every Bower bear 
ing. Even more important, these Bower design 
you significant bearing advantages 


features will give 


reduced wear. longer bearing lite and 


such as 


workmanship and close attention to 


lower maintenance requirements They've been 
thoroughly proved by extensive use in virtually 
every type of bearing application. [f your prod 
uct uses bearings—whatever it may be—specity 
Bower now. Or better vet, call in a Bower engineer 
while your product is still in the blueprint stage 

DIVISION 
DETROIT 14, MICH 


ROLLER BEARING 
GUL BOWER BEARING IN< 


BOWER 


FEDERAL-M 





’ A COMPLETE LINE OF 
TAPERED, STRAIGHT AND 
JOURNAL ROLLER 
BEARINGS FOR EVERY 
FIELD OF TRANSPORTATION 
AND INDUSTRY 
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1S THE 


WORLD'S LARGEST 
PRODUCER OF 
READY-TO-INSTALL 
POWER PACKAGES 
FOR AIRPLANES s TLL part LT OL 













for in addition to being famous 








for Power Packages, Rohr builds 





over 30,000 other different aircraft 


parts of all kinds for many of 





America’s great commercial and 







military aircraft 


lor example, to meet the demands 















for high-strength, light-weight 








heat-resistant material for which 


ji iircraft designers are searching 
ROHR is de 














ve loping all-metal 






honeycomb, sandwich structures 





When you want aircraft parts better, faster, 

cheaper call on Rohr and the Rohr 
engineering skill and production know-how 
gained from building thousands of power 


packages and millions of other aircraft parts. 


nai 


AIRCRAFT CORPORATION 
CHULA VISTA AND RIVERSIDE CALIFORNIA 


180 SAE JOURNAL, DECEMBER, 1955 








In 1926, AC solved the problem of positive crankcase 
ventilation and licked crankcase dilution! 


High among many notable AC automotive accom 
plishments stands the AC pioneering method of 
eliminating “blow-by” gases from the crankcase 
Crankcase dilution from that source was stopped 
as was the formation of destructive acid. Preven 
tion of freezing of oil passages in winter and seriou 
thinning of oil in hot weather were additional gain 


In the diagram of an Oldsmobile engine (1926) 
shown at left, you see the AC-pioneered prox 

A small portion of the carburetor-bound air ts 
drawn in through the Oil! Filler Breather Air Cleaner 
(A) and sweeps through the crankcase (B), pick 
ing up water vapor and unburned fuel which may 
have passed into the crankcase due to engine “blow 
by The air then passes through tube (C) to the 
engine air intake 


, 


Today, as avidly as in 1926, AC ts studying auto 
¥ 


motive problems. In an industry that never stands 
still, an AC solution for you may be an equally 
historical step. Call on us, any time 


FLINT 
1300 North Dort Highwey 


CHICAGO 


Insurance Center Building 


oeraoir 


General Motors Building 














ADAPTERS Drive) « AIR CLEANERS « AIR CLEANERS AND SILENCERS (Combination 
* AMMETERS «+ BREATHERS (Crankcase) * CAPS (Radictor Pressure) « FLEXIBLE 
SHAFT ASSEMBLIES + FUEL PUMPS + FUEL AND VACUUM BOOSTER PUMPS (Com 


binetion © FUEL FILTERS & STRAINERS + GASOLINE STRAINERS + GAUGES — AiR OUALITY 


Pressure * GAUGES—GASOLINE * GAUGES—OIL (Pressure) * GAUGES—TEMPER- z 
ATURE (Water, Oil) « OL FILTERS (Lube) © PANELS (Instrument) * RECIPROCATING PRODUCTS 
VACUUM PUMPS « ROTARY VACUUM PUMPS «+ SPARK PLUGS + SPEEDOMETERS 

* TACHOMETERS + TERMINALS (ignition Wire) ¢ VALVES (Crankcose Ventilation ; B 


AC SPARK PLUG DIVISION ©§ GENERAL MOTORS CORPORATION 
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eee AVVISTE, MEN EMIGOER, | FI2 


From a dream-world marriage of 


mathematics and electronics...tomorrow’s oil seals today 


- 






























Looks simple, doesn’t it—the oil seal pic- 
tured here. Actually, it’s a precision assem- 
bly of high tolerance parts, each the product 
of painstaking engineering. 


One such part is the unseen but vital tension 
gAPeS spring behind the sealing lip. Thousands of 
ae these springs—all different—are needed in 
the broad line of National Oil Seals. Each 
s spring must have exactly the size, coil 
(34) diameter, tension, spring rate, and heat treat 
y required for the oil seal it fits. 
Done the conventional way, calculations of 
characteristics for thousands of springs 
would take months. So, National Oil Seal 
Engineers developed new mathematical 
methods which, in combination with Univac, 
‘permit specifications to be determined at 


speeds up to 150 per minute. 


This fortunate marriage of mathematics and 
electronics is another example of efficient, 
“future” National Oil Seal engineering —and 
another reason why National consistently 


brings you tomorrow’s oil seals today. 


aero 






New Sealing Lip Design. Recent development of NMB 


Engineering is new lip design. New features include long, 
thin lip section and small coil diameter tension-spring. 
Contact on shaft is light, yet eflective sealing is maintained 


throughout long service life. 





NATIONAL MOTOR BEARING CO., INC, 


General Offices: Redwood City, California 
Plants: Redwood City, California and Van Wert, Ohio 


ante 
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Dodge selects Enjay Butyl ( (//////! 


SRD sce OMRAR BARRE te. PRLS EEOC 


rubber for big rear-window weatherstrip 


Super-durable Enjay Butyl fits perfectly Dodge’: rigid specifications for 
its rear-window weatherstrip. Under the toughest conditions of weather 
and use, Enjay Butyl parts stay like new, help add style and color to 
new cars. In fact, some automobiles have more than 100 parts made 


of this fabulous rubber. 


ENJAY 


The many advantages of Enjay Butyl make it the almost perfect 
rubber for the automotive industry. Its price and ready availability are 
advantages, too. And it is now available in non-staining grades for white 
and light-colored parts. For full information and for skilled technical B U T Y L 


assistance in the uses of Enjay Butyl, contact the Enjay Company at 


either of the addresses below. 
Enjay Butyl] is the super-durable rubber 
with oulstanding resistance to aging 
ENJAY COMPANY, INC., 15 West Sist Street, New York 19,N.Y. abrasion + tear « chipping + cracking « 
Di triet Office 11 South Portage Path Akron 3, Ohio ozone and corona « chemical * pan 


« heat « cold « sunlight + moisture 


35 SUCCESSFUL YEARS OF LEADERSHIP IN SERVING INDUSTRY 
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Look at this progress 
in vibration exciters 


A whole range of MB Shakers developed to handle any 
vibration testing program ...deliver reliable, quantitative data 


One pound to over twelve thousand pounds 


that's the range of force outputs in this group of 
MB electrodynamic vibration exciters. On the 
way are shakers for 25,000, 50,000 and even 


100,000 pounds! All operate over substantial fre- 


quency range. What a far cry from the limited 


scope of mechanical shakers the only type 


available just a short ten years ago 
But force and frequency range are not the only 
improvements. MB has long recognized the need 
for pure table motion if test results were to be 
quantitative and reliable. 
Thus, in MB Shakers, 


tures are very rigid. This minimizes table motion 


moving-element struc- 


distortion in the testing range. Also, because MB 
power supplies are designed for negligible har- 
monic distortion, table waveform is pure over the 
whole frequency range. 





There’s more. MB has designed complex wave 
testing systems that shorten test time and give 
truer reproduction of actual service conditions. 
Also oil-filled exciters capable of operation at 
100,000 ft. altitude,” 100 to +200°F, and 20 to 
95% relative humidities. Also cycling systems that 
do time-consuming test procedures automatically. 


If you’re working on projects that call for en- 
vironmental testing, or fatigue testing, or noise de- 


terminations... you can bene- 

fit from vibration testing with 7 ) 

MB shakers. Work with a Ske 
leading source of help and in- ag 
formation in this growing a 

field .. . contact MB. For de- rt eg 
tails and specifications on MB ms manwe 
Exciters, send for Bulletin Soe eee 
420-7. 


1060 State Street 


MANUSACLUTINE COMPANY sew Hoven 11, Conn. 


A division of Textron American, Inc. 





HEADQUARTERS FOR PRODUCTS TO ISOLATE VIBRATION...TO EXCITE IT...TO MEASURE IT. 
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modern design specifies stainless steel 











if 
STAINLESS 
= 
for automobiles 
The beautiful bright molding and trim that style 
car are made of non-corrosive, ea to clean 
Stainle Steel. Designers of automobiles and hundred 
f other products specify Stainl steel 
for its 1 iluable propertie 
lor the pi t nake tod ancl the 
t ipl for tomor p fy Mel t 
| { | | triy tain Steel 
‘ 
McLouty Stee. Corporation 


Detroit, Michigan 





MANUFACTURERS OF STAINLESS AND CARBON STEELS 








ik ON E Cutaway view, actual size, of 
OPE RATION Cele eM) le Mlk Zi ms] oto) 7 


-with Bonderite and Bonderlube! 





An experienced production man looked at this These two Parker products effect big savings 
blank and the formed parts and said flatly, “Te in other ways besides ra‘sing production levels, 
can't be done!” But st is being done in one Tool and die breakage decl:nes sharply, fewer 


operation — on a production basis of thousands process anneals are necessary, operation is 


of units per day. simplified, scrap is minimized, and machining 


operations are reduced, 


The blank is treated with Bonderite, and then Cold extrusion, with Bonderite and Bonder- 
with Bonderlube. This combination works with lube, may hold the key to cost cutting for you, 
remarkable effectiveness. Write for information! 


®Bonderite, Bonderlube, Parco, Parco Lubrite, Parker Pre-Namel— Reg. U.S. Pat. Off. 


Since 1915—Leader in the Field 


PARKE RUST PROOF COMPANY 
2181 E. Milwaukee, Detroit 11, Michigan 


BONDERITE BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE TROPICAL 
corrosion resistand Gids in cold forming rust resistant wear resistant for friction heavy duty maintenance 
paint base of metals surfaces paints since 1883 
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Send For Free Print 1913 Simplex 
/ 


This “streamlined” 1913 Simplex was almost totally hand-made, his is one of a series of antique automobile prints that will appear 
with all vital parts of imported chrome-nickel steel. It had a — in future Morse advertisements. Write for your free copy, suitable 
water-cooled, four-cylinder engine rated at 50 h.p., a 1264-inch for framing. Morse Chain Company, 7601 Central Avenue, 


wheel base, and a double-side chain drive. Detroit 10, Michigan. 


Over 60,000,000 Morse Timing Chains insure 
long service life of cars, trucks, and busses 


Manufacturers of thirteen of the Precision-built Morse drives give car, application, check first with Morse. We 
seventeen cars which now use timing bus, and truck owners long service life have expert engineering service avail 
chain drives specify Morse Timing Chain plus freedom from maintenance able to help you solve them quickly, 
Drives as original equipment. Over the worries. profitably, 

years, more than 60,000,000 of these For further information, call, wire, or 
drives have been supplied by Morse to If you have problems involving tim- write: MORSE CHAIN COMPANY, 7601 
the auto industry! ing chain in design, development or Central Avenue, Detroit 10, Michigan 


AND COUPLINGS 


MORSE CHAINS, CLUTCHES, 





Advantages of 
Air-Assist Control with 
Spicer Synchronized Transmission 


1. No change in shifting pattern. 
Operator goes through motions— 
air does the work... quickly, easily, 


quietly. 


2. In case of air loss, transmission can 
be shifted manually, going through 
the regular gear shift pattern. 


3. Permits more latitude in design of 
shift lever to avoid cab interference 
The long lever required for proper 
hand leverage to shift synchronized 
transmission not required when Air 


Assist is used. 


4. Easily adaptable to any Spicer 
Synchronized Transmission, as sub 
stitution of shift tower only is re 
quired. Air Assist cylinder can be 
assembled at either side of shift 
lever and air hose connection avail- 


able at both ends of air cylinder. 


5. Only one outside air hose required. 


x 
% x 


PSOR A  E Y KRE © Scalia lamncsancieiale : 


Jj 


®@ More Leverage for Ease in Shifting 
@ Alloy Steel Carburized Gears 

@ TOCCO Fork Pads for Long Wear 
The AIR-ASSIST Shift is available only on Spicer Synchronized © Gear Hopping Guards 
Transmissions .. . optional on new equipment, or available as a ® Large Bearings for Long Mileage 


The new Spicer AIR-ASSIST Shift is another Dana Corporation devel- 


opment to make truck and bus operation easier, smoother, safer! 


replacement unit on Spicer Synchronized Transmissions now in use Over 250,000 Spicer Synchronized Transmissions have been 
’ 


The AIR-ASSIST Shift adds another feature to the long list of ad- installed in heavy-duty trucks and busses, for a wide range 


vantages already offered by the Spicer Synchronized Transmission: of civilian and military services. Ask Spicer engineers to 


help you adapt the Spicer Synchronized Transmission and 
the new AIR-ASSIST Shift to your needs. 


DANA CORPORATION © 


@ Equal Shifts for Driver Convenience 
® Positive Blocker Type Synchronizers 











AIR ASSIST sHirr 


An exclusive feature of the Spicer Synchronized Transmission 


Toledo 1, Ohio 


itn PRODUCTS: SMISSIONS © UNIVERSAL JOINTS © PROPELLER SHAFTS © AXLES « TORQUE CONVERTERS © GEAR BOXES © POWER 
AKE-OFFS © POWER TAKE- oe JOINTS © RAIL CAR DRIVES © RAILWAY GENERATOR DRIVES © STAMPINGS © SPICER and AUBURN CLUTCHES © PARISH FRAMES 





4 








wouk 





even include the arm rest. Practically mar-proof, they 
need no painting or upholstering. And they're always pleasant 
to the touch, Translucent tops of reinforced Vibrin provide 
pleasant, uniformly lit interiors without uncomfortable heat 


As 
A 
i] ‘ s 


seat back panels? 


Attractive, scuff-proof seat back panels of Vibrin need 
no upholstery —wipe clean with a cloth —give all the protec- 
tion desired. Hood sections of reinforced Vibrin would 






Why not reinforced Vibrin for truck fenders, cab-over- 
engines? Why not reinforced Vibrin grille work? Why 
not window trim, instrument panels, seat bases... ? 


Why not reinforced Vibrin® for the many applications 
where its strength, light weight, beauty, and form- 
ability can not only improve your product and add to 
its saleability, but reduce your costs at the same time! 


. hood and trunk sections? 





Reinforced Vibrin for... 


without sun glare. They can be permanently mounted or 
removable. Wood-like grained station wagon trim of 
reinforced Vibrin can't rot...never needs waxing or other 





protection. Formed to stylish contours it serves as additional 
protection for the sides. 


... grille work for trucks? 


help eliminate engine noise as well as problems in counter- 
balancing, in hinging, in fabricating complex fairings for 
air intakes 


Reinforced Vibrin is... 


@ highly resistant to abra- 


e dent-proof 
sion and impact 


® rust-proof © unharmed by extremes of 


© rot-proof weather 

@ stronger than steel by © extremely light in weight 
weight @ integrally colored 

@ resistant to gas, oil, most @ easily molded to complex 
chemicals contours 


Write for our free booklets on the molding, use, and many advantages of reinforced Vibrin polyester. 


SS Naugatuck Chemical 





JO Division of United States Rubber Company 
Naugatuck, Connecticut 


BRANCHES: Akron « Boston « Charlonwe « Chicago « Los Angeles « Memphis « NewYork « Philadelphia « IN CANADA: Naugatuck Chemicals, Elmira, Ontario 
Rubber Chemicals + Synthetic Rubber + Plastics « Agricultural Chemicals «+ Reclaimed Rubber «+ Latices * Cable Address: Rubexport, N. Y. 
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Thompson aluminum coating’ increases valve life 
2, 3, even 4 times 


Corrosion of exhaust and intake valves by hot 


gases and fuel residues can be greatly reduced by 
the Thompson method of aluminum coating* the 
steel. Tests show that valve life can be increased 
as much as 186%, and that engine performance is 


kept at near-original level longer. 


The Thompson method of aluminum coating pro- 
vides penetration of the valve steel by the aluminum 
for maximum corrosion protection of the valve face. 


Ask your Thompson sales-engineer for the complete 
story and engineering data on this newest Thompson 
system of aluminum coating engine valves. Or write to: 


* Processed under license by General Motors Corporation 


alve Division thompson Products, Inc. 


DEPT. VS-1266, 1466 EAST 166th ST. * CLEVELAND 10, OHIO 
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@ Since 1867 engineers, scientists, designers, sur 
veyors, draftsmen have relied on K&E as the fore 
most, most progressive, and most complete source 
of supply for the tools, equipment, and materials 
they work with. When you buy, think first of 
K&E, headquarters for 7,000 items. For example... 


ZEISS Ni2 
SELF-LEVELING LEVEL 


This amazing new instrument cuts level 
ing time and costs in half. It sets a line 
of sight precisely level automatically, A 
remarkable new invention, the Compen _ 

ator, built into the telescope levels the ae 
line of sight for you in a matter of mo - 

ments. It performs any kind of leveling, 

from rough cross sectioning to first order 

work. Bench-mark leveling, using two 

rods, is almost twice as fast with the 

Ni2 as with an ordinary level. Cross 

sectioning with many sights from one af 
set-up is even faster. Accurate up to + 


0.02 ft. per mile, the Ni2 is as rugged . 








18 itS appearance suggests 


KEUFFEL & ESSER CO. 
New York + Hoboken, N. J. 


Detrot’ + Chicago + St. Louis ¢ Dallas © Son Francisco + Los Angeles 
Seattle © Montreal! 
Distributors in Principal Cities 
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moraine engineering 






A new and improved spacer for shock absorbers 
that is now being made in one press operation— 


with substantial economies for a Moraine customer 


Amazes even engineers! 


People sometimes find it hard to believe investment in equipment and floor space — 
us when we tell them that parts like these they are convinced that Moraine engi- 
can be made from metal powder in one neering and metal powder techniques may 
press operation. Then they're amazed to offer real solutions to their own problems. 


see us make these and other equally com- 


plicated parts easily, economically, in Moraine products include: Moraine-400 bearings, 
E : toughest automotive engine bearings ever made— 
Moraine friction materials — Moraine metal 
over-all advantages — Improved product powder parts—M-100 engine bearings and 
Moraine conventional engine bearings —Self- 
lubricating bearings— Moraine porous metal parts 
able, on-time quantity delivery . . . Engi- — Moraine power brakes—Delco hydraulic brake 
. Nuids—Delco master cylinders, wheel cylinders, 
lined brake shoes and parts. 


quantity. And when they learn about the 
performance... Lower unit cost... Depend- 


neering assistance . . . Savings in customer 


moraine 
products 


DIVISION OF GENERAL MOTORS, DAYTON, OHIO 
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Want One 


For Your 


Lapel? 


ADVERTISEMENT 







An SAE Emblem 





KQUIPMENT MANAGER: 


Kequired by transportation company headquarters § in 


































-— . 
Whitehorn Yukon ‘Territory. Applicants must be graduate a. Di 1 g h 

engineers mechanical, mining, metallurgical or civil between stin uls es you 
the ages of 40-45 years with at least ten years experience in SAE ber 
the selection, operation, and repair of automotive, crawler and as an mem 
contractor's work equipment or mechanical equipment used in 

open pit mining operations and motor truck transport, Business 

administration experience desirable but not essential, Married 


¢ Is an attractive 
gold-filled clutch- 
back pin 


¢ Costs only $1.50 


plus 


15¢ Federal tax for delivery 
in the United States and 5¢ 


‘“MONOBALL”’ Ss = es 


Self-Aligning Bearings 


man preferred: housing available. State salary required and 
forward references on application along with recent photo and 
record of salary progression to date. loterviews will be arranged 
at sultable point If applicants Justi 













Mall replies to 


Box 151, SAE Journal 
29 West 39th St., New York 18, N. Y. 








ROD END 




























PLAIN TYPES TYPES 
© & ex ACTUAL 
otc SP OINUEEIEE i cc so vee ceceen Member Grade 
CHARACTERISTICS OS eee Associate Grade 
ANALYSIS RECOMMENDED USE kk Junior Grade 





Stainless Steel For types operating under high temper- 
1 Ball and Roce ature (800.1200 degrees F.) 

Chrome Moly { For types operating under high radial 
2 Stee! Ball and Race ultimate loads (3000.893,000 Ibs.) 


Society of Automotive Engineers 
29 West 39 St., New York 18, N. Y. 


Please send me an SAE emblem. Enelosed is my 
check for $ ($1.50 plus applicable taxes). 
Grade of membership (please check) 


( Member ([) Associate [) Junier 


Bronze Race and For types operating under normal loads 
3 Chrome Moly Stee! Boll with minimum friction requirements 


Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 


study of different operating conditions, various steel alloys Name 
have been used to meet specific needs. Write for revised Engi- (PLEASE PRINT) 
neering Manual describing complete line. Address Dept. SAE-55 

Address 


SOUTHWEST PRODUCTS CO. 


1705 So. Mountain Ave. « Duarte, California 


(LOS: ANGELES OUNTY 
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New multipurpose gear oil additive 


SANTOPOID 22 


combats gear damage caused by 
higher speeds, greater power! 










@ A low-cost, superior MIL-L-2105 gear oil additive 










@ All-purpose lubricant additive for high-speed 
passenger cars, high-torque buses and trucks 






@ Improved stability and anti-foam properties 






@ High film strength protects hypoid gears against 
metal scoring; helps prevent pitting and seizure 







OTHER MONSANTO OIL ADDITIVES: 


SANTOPOID 33 and SANTOPOID 44 












Recommended for use in passenger-car as 
well as heavy-duty truck, bus and trailer- 
tractor lubricants.When used with suitable 
base oils, they meet the diverse lubricity 


demands of high-speed shock load and af 

high-torque low-speed driving. QNSANTO 
FOR FULL INFORMATION on Mon- 
santo gear oil additives, write MONSANTO 


CHEMICAL COMPANY, Box 478-B-9, 
St. Louis 1, Missouri. 










CHEMICALS ~ PLASTICS 
















Where Creative Chemistry Works Wonders For You 


Sentopoid: Reg. U.S. Pet. OF. 
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NERA ONING* | 


CAS ain millionths of an inch 


as = \ 


MiicroHoninc is inherently the most accurate 
of all production methods used for stock re- 
moval. Four major characteristics make Micro- 
honing the controlled abrading process—that 


produces precision in every part. 


Low velocity abrading technique 
—low speeds (50-250 SFPM) minimize heat 


and surface stresses. 


Sharp cutting abrasive grits at all times 
—the self-dressing action provides clean, con- 


stant cutting and uniform surface finish. 


Self-alignment of tool with bore 

—use of the “float” principle . . . either the tool 
or workpart has universal action . . . auto- 
matically aligns tool and bore to correct bore 
inaccuracies without changing bore location. 


Large area of abrasive in constant 
contact with work surface 
—cutting pressure is evenly distributed over 


the surface by the thousands of minute abrasive An aircraft hydraulic pump block component, 
made up of cast iron and hardened steel (58-60 


Rockwell ‘‘C"’); nine ported cylinder bores are 


Microhoned to obtain surfaces which will maintain a 
the surface or sub-structure of the metal. a aia ; 7 a Se ‘ 
running” seal and which will not gall or ‘‘pick-up. 





grits collectively removing substantial amounts 
of stock. There is no localized heat to damage 


From .006” to .008” stock is removed from 
each bore while holding these tolerances: 
geometry —.000025” 


Fer @ — —<—— diameter—.000050” 
e a Na Steel surface finish is held under 8 microinches; 


Vol. 7 No. 4. cast iron, under 10 microinches. Bores of both sections 
are Microhoned in line in the same operation. 


~ rrp err a 


*MICROHONING = Stock Removal + Geometry + Size Control + Surface Finish 


MicromaTic Hone CORPORATION 


8100 SCHOOLCRAFT AVENUE @ DETROIT 38, MICHIGAN 
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Cl ha aed LL 


Special seam 


Special cutouts 


Ball indented 






. Til lim iba} 


Special end cut 





Rolled split spacer tubes are produced in a wide variety of stand 
ard and special! designs, in many lengths and diameters, of steel, 
brass and aluminum. They can be ball-indented for oil pockets, or 
made with oil holes or other special cutouts or seams. FEDERAL 
MOGUL DIVISION, Federal-Mogul-Bower Bearings, Inc., Detroit 


TM | 


1899 


Sleeve bearings, bimetal rolled split bushings, plain steel or 
bronze rolled split bushings, bearing-surfaced washers. 
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renip im oi controi for 


pistons since 1923 


HIGH SPEED shart 


sealing problems? 


... solve them 


with SIMPLEX 


Shaft speeds to 20,000 rpm and higher present 
special problems in shaft seal design — espec- 
ially when high temperatures or other special 


conditions may also be involved. 


To designers and builders of jet or reciprocat- 
ing engines and auxiliaries, SIMPLEX offers 
exclusive design principles and extended indus- 
try experience in solving similar problems. 
SIMPLEX products are original equipment in 
Allison, Pratt & Whitney, Wright and other 
leading aircraft engines. 


Whether your oil control problems involve 
shaft seals or piston rings, SIMPLEX engineers 
will be glad to help you work them out. Call, 
wire or write. 


Simplex Piston Ring Mfg. Co. 


12301 BENNINGTON AVENUE + CLEVELAND 11, OHIO 
75 N.E. 74th STREET © MIAMI 38, FLORIDA 


HIGH SPEED SHAFT SEALS 
AND PISTON RINGS 


ee ite 
ABSOLUTE 
Mey): 


Precisely to 0.01" Hg 
W &T Aneroid Manostat 


Range: 3 to 60 inches of 
mercury absolute pressure. 


Adaptable to pressure or 
vacuum systems. 


Type FA-149 


Write today for Publication 
No. TP-12-A 


Imperial 


CHE Ul Cts sored 


TRACING CLOTH 


In drafting rooms throughout the world 
Imperial quality is the standard by which 
fine tracing cloths are judged. This has 
been true for decades, and Imperial ( 
remains the finest tracing cloth be- 
cause its makers haye contin- 
ued to improve its 
quality and 
value 
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Help 
Develop 


tomorrow's planes at Fairchild. 
There are openings now for ver- 


satile engineers experienced in 


Flutter & Vibration 
Aero Design 
Stress Technology 
Weights Technology 
Design Coordination 
Engineering Test 
Lab Coordinator 


Write our 
EMPLOYMENT 
MANAGER 


Fone 


AIRCHILD 
AAncratt Division 


805 PENNSYLVANIA AVENUE 
HAGERSTOWN, MARYLAND 


Unusual Opportunity for: 
MANAGER OF ENGINEERING 


East coast aircraft equipment manufacturer offers un 
usual opportunity for top caliber engineer to head a 
fast moving, growling engineering staff engaged in maty 
long-range development programs The man for this 
position should have heavy experience in aircraft fuel 
system design with some hydraulic experience desirable 
He should have administrative experience particularly in 
engineering scheduling and budgetary control; tact and 
personality to assist Sales Department in “high level 
technical selling. This is one of top five positions in this 
aggressive, well-backed firm with a new plant employing 
400 and operating in one of the most rapidly expanding 
fields of aviation development All normal executive 
penefits provided plus moving expenses. Salary open, Our 
personnel are aware of this ad. Address all inquiries (in 
strictest confidence) with resume to Suite 1403, 52 
Vanderbilt Avenue, New York 17 


9 NEW and 4 REVISED 


Aeronautical Standards G Recommended 


Practices 
were issued 
july 1, 1955 


19 NEW and 24 REVISED 


Aeronautical Material Specifications 
were issued 
August 15, 1955 


For further information please write 


SOCIETY OF AUTOMOTIVE ENGINEERS, INC. 
29 WEST 39 STREET, NEW YORK 16, N. Y. 
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IN DESIGN AND CONVENIENCE 


Here is a sturdy, medium priced pedestal seat that will 
‘fill the bill’ for panel trucks, and many other types of 
mobile equipment. 

Contour seat padded with foam rubber, covered with 
genuine black flexible leather. Manual vertical adjustment. 
Base of pedestal will be engineered for adaptation to your 
particuler application. 

Write today for a Milsco cushion seat catalog showing 
the complete line of Milsco seating. 


Sold only to manufacturers of original equipment. 


MILSCO MANUFACTURING CO. 


2758 WM. 23rd St., Milweukee 45, Wis. 
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A 


AC Spark Plug Div 


General Motors Corp 181 
Aeroquip Corp 165, 166, 167, 168 
Aetna Ball & Roller Bearing Co 

Div. of Parkersburg-Aetna Corp 
AiResearch Manufacturing Co 121 
Aluminum Company of America 164 


American Bosch Div., American 


Bosch Arma Corp 127 
American Felt Co 202 
Anchor Coupling Co., In« 5 
Auto Specialties Mfg. Co., Inc 174 

B 
Bakelite Company, A Division of 
Union Carbide & Carbon Corp. 134 


Bendix Aviation Corp 


Products Div. (General Sales) 16 

Eclipse Machine Drive Div 157 

Shows and Exhibits 10 
Bethlehem Steel Company 139 
Blood Brothers Machine Co 141 
Borg-Warner Corporation 119 
Borg & Beck Div 

Borg-Warner Corp 94 
Bower Roller Bearing Div 179 
Bridgeport Brass Co 

‘Aluminum Div.) 103 
Bundy Tubing Co 124, 125 


Central Foundry Div 


General Motors Corp 172, 173 
Clark Equipment Co 147, 148 
Continental Motors Corp 108 

dD 
Dana Corp 188, 189 
Delco-Remy Div 
General Motors Corp 132, 133 


Detroit Controls Corp 98 


Dewey & Almy Chemical Co., Div 
of W.R. Grace & Co 150 
Doehler-Jarvis Div 
National Lead Co 129, 130 
Dole Valve Co 104 
Douglas Aircraft Co., Inc 162 
E. I. du Pont de Nemours & Co., Inc 
Petroleum Chemicals Div 
Organic Chemicals Dept 137 
E 
Eaton Mfg. Co 
Axle Div 14 
Valve Div 169 
Enjay Company, In 183 
I 
Fafnir Bearing Co 
Inside Back Cove: 
Fairchild Engine & Airplane Corp., 
Aircraft Div 100, 199 
Fasco Industries, Inc 120 
Federal-Mogul Div 197 
Fuller Mfg. Co 176 


200 


G 


General Plate Div 

Metals & Controls Corp 
Goodyear Tire & Rubber 
Great Lakes Steel Corp 


Co., Inc 


Harrison Radiator Div 
General Motors Corp 

Hyatt Bearings Div 
General Motors Corp 


Imperial Pencil Tracing Cloth 
International Nickel Co., Inc 


J 


Johns-Manville Corporation 
Johnson Bronze Co 


Johnson Products, Inc 


K 


Kaiser Aluminum & Chemical 
Corp 

Keller Tool Div 
Gardner-Denver 


Keuffel & Esser Co 


Co 


Lockheed Aircraft Corp 
Long Mfg. Div 


Borg-Warner Corp 


M 


McLouth Steel Corp 

Marman Products Co., Inc 

Marvel-Schebler Products Div., 
Borg-Warner Corp 

MB Manufacturing Co., Inc 

Mechanics Universal Joint Div 
Borg-Warner Corp 

Menasco Mfg. Co 

Micromatic Hone Corp 


Midland Steel Products Co 110 
Milford Rivet & Machine Co 
Milsco Mfg. Co 
Monroe Auto Equipment Co 115 
Monsanto Chemical Co 
Moraine Products Div 

General Motors Corp 
Morse Chain Co 
Muskegon Piston Ring Co 

N 

National Metal Abrasive Co 
National Motor Bearing Co., Inc 


New Departure Div., 
General Motors Corp 


P 
Packard Electric Div 
General Motors Corp 
Palnut Co 
Park Drop Forge Co 
Parker Rust Proof Co 


154, 


INDEX TO ADVERTISERS 


=~1 +] tS 


198 
178 


144 
140 
109 


143 
192 


170 


185 
161 


101 
184 


175 
111 
196 
149 
201 
199 
151 
195 


193 
187 
105 


96 
182 


126 

95 
108 
186 
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Perfect Circle Corp 
Inside Front Cove: 
Products Corp 3 


Precision Rubber 


Purolator Products, Inc 156 
R 
Reynolds Metais Co 

Industrial Parts Div 8. 9 
Rochester Products Div. of 

General Motors Corp. 6 
Rockford Clutch Div 

Borg-Warner Corp 114 
Rohr Aircraft Corp 180 

S 
A. Schraders’ Sons (Automotive 

Div.) 152, 153 
Hotel Schroeder 194 
Schwitzer-Cummins Co 2 
Sealed Power Corp 177 
Simplex Piston Ring Mfg. Co 198 
Southwest Products Co 194 
Spencer Thermostat Div 

Metals & Controls Corp 
Stackpole Carbon Co 
Sterling Aluminum Product Inc 
Stewart-Warner Corp 

(‘South Wind Div.) 128 
Sturtevant Co., P. A 201 

T 
Thompson Products, Inc 

Detroit Div 99 
Thompson Products, Inc 

Valve Div 191 
rimken Detroit Axle Div. Rockwell 

Spring & Axle Co 158, 159 
Timken Roller Bearing Co 

Outside Back Cove! 
rinnerman Products, Inc 136 
The Torrington Co 

(Needle Bearings) 135 

Tung-Sol Electric, Inc 112 
U 
U. S. Rubber Co., 

Naugatauk Chemicals 146, 190 
University of Cincinnati 201 
Upholstery Leather Group 171 

V 
Vickers, Inc., Division of 

Sperry Rand Corp 123 

Victor Mfg. & Gasket Co 131 
Ww 

Wagner Electric Corp 160 

Waldes Kohinoor, Inc 145 

Wallace & Tiernan Products, Inc. 198 

Waukesha Motor Co 11 


Wausau Motor Parts Co 


106, 10 
Western Felt Works 12 


Y 


Yates-American Machine Co 102 
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When you need tubular rivets, you 
want them GOOD and you want 
them FAST. 5 Milford plants and 20 
Milford offices see that 
you always get BOTH! 


ILFORD 


RIVET & MACHINE CO. 






Piants: Milford, Conn.; Norwalk, Calif.; Elyria, OF 
Aurora, | Hatboro, Pa 

Offices: Atlanta, Chicago, Cleveland, Detroit, Fort 
Worth, Indianapolis, Newark, New York, Pittsburgh, 
Racine, St. Louis, St. Paul, San Francisco, Seattie; 


Norwalk, Calif.; Stratford, Conn.; Charlotte, N. C.; 
Seneca Falis, N.Y.; Jenkintown, Pa.; Westwood, Mass 


Headquarters for RIVETS 


and Rivet-setting Machines 


Over 85% of the torque wrenches used in industry are 


Sturtevant 


TORQUE WRENCHES 


Read by Sight, Sound or Feel 
@ Permanently Accurate 
eC MU eat sc 
ee eee ae 


Chiari 
ett 


in inch grams 
Re a 
Ree 
ee 


Every manufacturer, 

design and production 

man should have this valu- 
able data. Sent upon request. 


TO eT UAV ae, 
yeti lel, A LEIS ie a elke 
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AERO-THERMODYNAMIC 
EXPERIMENTATION 
ENGINEERS 


RESEARCH FELLOWSHIPS WITH BROAD 
PHYSICAL SCIENCE TRAINING PROGRAM 
DESIGNED SPECIFICALLY FOR ENGINEER 
ING GRADUATES, LEADING TO M.S. AND 


PH.D. DEGREES, BEGINNING FEBRUARY 
OR JULY ANNUAL BEGINNING STIPEND 
$2508. SUPERIOR POSTTIONS IN INDUS 
PRIAL RESEARCH LABORATORIES UPON 
COMPLETION. WRITE DIRECTOR, UNI 
VERSITY OF CINCINNATI APPLIED SCI- 
ENCE RESEARCH LABORATORY, CINCIN. 
NATH 21, OHIO. 
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AIRCRAFT 
ENGINEERING 


SAE JOURNAL 
29 W. 39TH ST. 
NEW YORK 18, N.Y. 


201 











GENERAL OFFICES: P.O. BOX 5, CLENVILLE, CONN. 


SALES OFFICES, New York, Boston, Chicogo, Detroit, Cleveland, Roch- 
ester, Philadeiphic, St. Lovis, Atiente, Dollas, Sen Froncisco, Los 
Angeles, Portiond, Seattle, Montreal.—PLANTS: Glenville, Conn, 
franklin, Mow., Newburgh, N. Y., Detroit, Mich., Westerly, 8. 1.— 
ENGINEERING AND RESEARCH LABORATORIES, Glenville, Conn. 


‘ 


1 


Strip of felt 
from the 
molding press 










molded into 
special shapes 


American felts are moldable felts. Molded 
felt parts eliminate fabricating problems 
of stitching, cementing or stapling. They 
also provide one-piece integrated assem- 
blies at lower cost for superior service 
where a compact, permeable shaped 
part is needed which will breathe, cushion, 
filter, seal, wick or lubricate. Review your 
material requirements and let our engi- 
neers apply this property of felt to your 


new design projects or to existing parts. 


WRITE for our recommendation of a molded American Felt part to your specifications. 
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urning Points to more Efficient “Pin Boys’! 





_» 
e ‘ 
utomation comes a 
» 
* D 
to Bowling > 
D 
J Section of Pin Distributor Drive Head 
i { Assembly equipped with six Fafnir Extra 
/ = r . Small Series Double Shielded Ball Bearings 
7 , including a duplex arrangement plus a 200 
Series Plya-Seal Bearing located in housing 
within an Aircraft Type Bearing also 
another 200 Series Bearing with Plya-Seals. 
= 
[ Watch an American Machine & Foundry 
* . 
m | Company Pinspotter in operation some- 
Ir | HAMHMU time, and you'll agree that it’s an out- 
an : t : standing example of automation. This 
- . . . . . 
4 ingenious machine performs a multiplicity 
i 1 of complicated operations with amazing 
4 wae 
ad smoothness and dependability. 


Incorporated in many of the turning 
points of the Automatic Pinspotter are 
Fafnir Ball Bearings... forty of them in 
all. They include several sizes of the 200 
Series, Inch Type, and Extra Small Series, 
all with double grease shields... also three 
different Aircraft Type Ball Bearings with 
A hoevhoanboe Aouble Plya-Seals and a Flangette. 
Effectively placed, these ball bearings 
permit precise coordination of motion 
unhampered by friction. 
Here is another example of the Fafnir 
“attitude and aptitude”... a way of looking 
at bearing problems from the designer's 





viewpoint, plus coming up with the right 
bearing to fit the need. Automation prob- 


AMF Automatic Pinspotter lems and solutions are part of Fafnir's 


is shown in process industry-wide experience. If you need the 


of lo ing pins. 
as advantages of such experience, let Fafnir 


help you. The Fafnir Bearing Company, 
New Britain, Conn. 


FAFNIR 


BALL BEARINGS 


MOST COMPLETE LINE IN AMERICA 











General Electric Department keeps blank 
and deep draw rejects under 3% with 
Graph-Mo' tool steel die 


IR chambers for General Electric Swivel Top Cleaners 
require a 3%" deep draw. Yet they have to be stamped 
out rapidly with a minimum of rejects to keep up with 
production requirements. General Electric Vacuum Cleaner 
Department in Cleveland, Ohio, turns out an average of 
443 air chambers per hour with less than 3% rejects by 
using a Graph-Mo* tool steel die 
Rejects are held down because Graph-Mo tool steel has 
a unique structure, diamond-hard carbides, plus unusual 
ability to retain lubricants on the wearing surface. This 
prevents excessive scuffing and galling even in tough draws 


like this 


Result: The Graph-Mo steel die wears extremely well 





YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS 


IN FINE ALLOY STEELS, GRAPHITIC 


Many users report that Graph-Mo steel outwears other 
tool steels 4 to 1 

Machining is fast because Graph-Mo steel machines 
40% easier than conventional tool steels. And it has uni- 
form response to heat treatment, completely eliminating 
distortion 

Graph-Mo is only one of four graphitic tool steels de- 
veloped by the Timken Company. For more information 
about all of their uses in dies, punches, gages and machine 


parts, send for the new 10th edition of “Timken Graphitic 


Steel Data Book". Write to: The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. Cable 
address: ““TIMROSCO’' 


TOOL STEELS AND SEAMLESS TUBING 





